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ORIGINAL ARTICLES 


THE FERTILITY OF EGYPT. 


I. The principal factors of the agricuete-rae wealth 

of Egypt. 


The annual national revenue of Egypt is estimated at approxi¬ 
mately 300 million Egyptian pounds. 

The total revenue of landed property, which at present has an 
area of scarcely two and a quarter million hectares under cultiva¬ 
tion, am ounts to 148 million Egyptian pounds, of which 108 nail- 
lion represent approximately the value of the annual crops. The 
wealth of Egypt is therefore considerable and agriculture is the 
principal source (1) (2) (3). 

Of the natural and artificial factors of this wealth, will be men¬ 
tioned only the more important of those which are directly 
connected with the production of the soil:— the geographical posi¬ 
tion, climate, rural manual labour, and lastly the s oil and the river 
which waters it. 

The geographical position influences commerce and the flora. 
Situated at the junction of two seas, on the banks of a great river, 
at the meeting point and on the maritime route of three continents, 
Egypt has always been a centre of international trade. However, 
until about a hundred years ago, transport held precedence over 
real exportation, but the introduction of the cultivation of cotton 
and sugar-cane has reversed this relation (4)- Agricultural produce 
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constitutes almost the whole of the exports of which cotton alone- 
represents 84 % (5). Owing to its geographical position this country 
has a great advantage as regards the transport of this rather 
bulky textile. The history of the commerce of Egypt shows that 
a strong, far-seeing Government has always been one of the es¬ 
sential conditions of her prosperity. 

The influence that the geographical factors, assisted by climatic- 
conditions, have exercised on the flora , both wild and cultivate 
ed, has been considerable. Owing to her numerous connections, 
Egypt has, in the course of years, tripled the number of plants 
which were formerly cultivated (6) (6'). This number now amounts 
to about 150. The very interesting story of these acquisitions is 
not only the history of Egyptian agriculture but also that of her 
external relations, the story of which has been related elsewhere (7). 
Experiments of acclimatization date from very ancient times. They 
have been carried out to such an extent that it is difficult now to 
add to the number (8), 

The climate of Egypt has great advantages. It is generally 
fairly uniform and free from extremes. There is no excessive heat, 
or very dry weather during the warm season, which favours the 
production of fine cottons and maize in the Delta and it is not' too 
cold in winter, which allows “ bersim” (Trifolium alexandrinum) 
to be grown throughout the country. Although uniform, the cli¬ 
mate shows sufficient differences between the south and north to 
require from the farmer some discretion in the choice not only of 
the species, but also of the varieties grown, which accounts for 
the following geographical disposition of crops:— cotton, flax, 
sugar-cane, maize, millet, beans, barley, “ bersim, ” lucerne, fenu¬ 
greek, 1 lupins, chick-peas, vetch, tares, lentils, onions, sesamum, 
ground-nuts, henna, melons and water-melons, grow in all parts 
of the country. The fine cottons are however special to Tower 
Egypt. Upper and Middle Egypt are preeminently the regions 
for the sugar industry, and also of millet, onions, lentils, vetch, 
tares, lupins, chick-peas and beans. The poppy, safflower and 
indigo, now neglected, used to be especially important crops in 
these areas. 

: Maize, ground-nuts, sesamum and henna are grown more in 
Tower Egypt. 

, Rice, “ dinebe and “ samar ” are crops confined to the north 
erf Tower Egypt and the Fayoum {7). 
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In the distribution of crops the varied nature of the soil also 
has an important, and sometimes a do min ating influence (9). 

Native labour is abundant and satisfactory and forms a 
powerful factor in the prosperity of agriculture and, consequently, 
of the wealth of Egypt. The “ fellah ”, of whom both savants 
and travellers have spoken highly, adds to strength, activity 
and endurance, a traditional experience, and a profound love 
for the soil. This instinct, the extraordinary fecundity of the race 
and the fact that cultivable land is scarce, and bo un ded by the 
sea and the desert which hinder emigration and assure to agricul¬ 
ture, in spite of a very high infantile mortality, an inexhaustible 
supply of manual labour, safeguard Egypt from that social evil 
the exodus of the rural population to the towns (4). 

The soil and the Nile. — Throughout the centuries the fertility 
of the Nile valley has caused universal admiration. The arable 
land in Egypt is the gift of the river, and is very largely formed 
of mud brought down by the Blue Nile and the Atbara. 

The Egyptian soil owes its fertility especially to :— 

(1) The very varied mineralogical composition . The original 
rocks from which the soil is formed are principally volcanic, and 
eruptive, crystalline and sedimentary, and to these has been added 
very valuable transported material. 

(2) The extreme tenuity of its constituent elements. Egyp¬ 
tian soils contain from 35 to 80 % or more of clay, of which some¬ 
times more than 8 % is colloidal clay. Owing to this tenuity its 
elements offer a very large surface to the action of dissolving agents 
and impart to the soil particles a great absorptive power, which 
fortunately corrects the action of certain injurious salts (notably 
alkaline carbonates). 

They thus acquire great importance in the cracking of the 
ground which, as will be shown, contributes to 1 the maintainance 
of the great fertility of the soils of this country. 

(3) the conditions of moisture and climate which, as has been 
shown, are very favourable, 

(4) The presence of certain salts (especially calcium .salts), 
which are important from the point of view of chemical, physical 
and biological factors. 

Analyses and manuring experiments confirm the richness' of, 
Egyptian' soil in fertilizing elements, except in nitrogen (10) (11) 
( 22 ) (13)- 
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. Without the Nile, however, this land would only be an arid 
desert. The Nile is distinguished for its remarkably regularity 
of conditions and by the relative slowness of its flow. A rather 
sluggish river, it deposits, long before reaching Egypt, all coarser 
sediment, bringing there only the finest elements (14). 

Fortunately/ during the greater part of the year, the water 
contains in solution more calcium and magnesium than sodium, 
and potassium, which prevents the land which it waters from be¬ 
coming alkaline, compact, impermeable and more or less unpro¬ 
ductive (10). 

Another advantage which the Nile has for agriculture is the 
relatively high temperature of the water (8). 

Easily, the Nile not only waters the crops but constantly fer¬ 
tilizes with mud the valley which it has formed {10). 

11. The principal conditions of the maintenance 

OF THE FERTILITY OF THE EGYPTIAN SOIL. 

After having ■ thus reviewed the principal factors of the agri¬ 
cultural wealth of Egypt, the essential conditions may be discuss¬ 
ed which assure to the soil of that country the maintenance of its 
great fertility (10). 

During many thousands of years Egypt has practised under 
the ancient system. of basins, a method of cultivation similar to 
the " dry farming ” of the present day. 

The ground was ’ not tilled, the surface was only slightly dis¬ 
turbed for some crops ; it was not manured and although produce 
of the same kind was taken every two years, the soil yielded fairly 
regular crops. 

This regularity which has frequently been commented upon, 
was, in our opinion, especially due to a favourable combination of 
circumstances which assisted production and made the best use of 
a scientific rotation of crops . The whole formed an efficient system, 
every detail of which was scientifically justified. The system was 
practised' with plants' adapted by several centuries of natural se¬ 
lection, to the conditions ■ of the environment; the method of cul¬ 
tivation was both simple and economical; there was no' fear of 
scarcity of water or manual labour, or of live stock or implements. 
'Under the' climate of this country frosts and bad weather are alike 
tare during- the winter. No anxiety was'fed as regards drainage 
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or the level of the water table. No special or costly arrangements 
were necessary for the regulation of irrigation water. 

A stratum of naturally-rich alluvium was worked, which was 
annually drained, renewed, and in addition enriched by the fer¬ 
tilizing water of a river with remarkably regular conditions. The 
land, in the great majority of cases, was only cultivated in winter. 
In the rotation of crops, cereal or the industrial plants alternated 
with leguminous plants. After the winter crop, the land was left 
fallow, exposed to the heat and drought until the following high 
Nile. This long period of dry fallow’ is known, as the “ charaqi ” 
period. 

The leguminous-cereal rotation, used with great judgement, 
has contributed very much to the productivity of the soil 
and the constancy of its yield. The leguminous plants derive 
from the air the nitrogen necessary for the cereals and industrial 
plants, thus providing against the relative poverty of the soil' hr 
this indispensable element. This part' has been played for nearly 
14 centuries by the valuable ff bersim A Imported in the Yltk 
century from the Balkan peninsula, “ bersim ” is not only a val¬ 
uable forage plant, but also a weed-destroyer and very useful as 
regards freeing land from salt, or in connection with the perma¬ 
nent drainage of land. There are few 7 other plants which are so 
important in, local agriculture. 

The soil lies fallow 7 after the winter crops and under the com¬ 
bined action of the heat and drought during a long period, 'under¬ 
goes considerable contraction wddch causes it to crack in every 
direction. This cracking, as has been proved long age, is one of 
the most effective causes of the maintenance of the fertility of the 
Egyptian soil under the , old basin system (20) of cultivation. 

The principal factors which contribute to the desiccation and 
cracking of Egyptian soil are ;— the temperature of the soil (from 
55 0 to 70°C. and over), evaporation (from 2.5 mm. in the north, 
to 13.5 mm. at Assouan), the level of the underground water- 
table and lastly the nature of the soil. . ' _ 

The linear contraction of a soil subject to desiccation is con¬ 
trolled on one hand by the degree of dispersion of the soil particles 
and on the other by the degree of aggregation of these particles. 
With more colloidal day there will be less aggregation and the greater 
will be the contraction in volume during desiccation (10), It has 
been' shown elsewhere that, the quantity of colloidal clay In the 
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Nilotic deposits expressed as a percentage of dry soil, varies from 
x.75 for sandy alluviums to 8.65 for clayey alluviums (xi). Con¬ 
traction varies between 30 and 45 % in volume according to the 
soil. There has been recorded, during the “ charaqi ” period in 
land, near Cairo, a subsidence of 8 cm. followed by an approximately 
equal, rising during the growth of “ berslm The cracks attain 
a depth of 0.25 m. to 1.5 m. and more. The width of the cracks 
at the surface often exceeds 10 cm. The total volume of the empty 
spaces is often more than 50 % in the south of the Delta. It is 
still higher in Middle and Upper Egypt (xo) (15). 

Owing to the combined action of heat and desiccation, the 
benefits of the “ charaqi ” period are many. There is first of all a very 
important result caused by the cracks in the permanent freeing 
of land in the Nile valley from salt. The epipolhydric function 
being more important than the bathydric function, especially in 
northern regions, and the cracked soils behaving from this point 
of view like permeable rocks on a large scale, where the cracks play 
the part of pores, it is evident how useful these cracks were for the 
permanent drainage of Egypt during the many centuries through 
which the basin system lasted (10) (15) (16) (17) (18) (19). But 
the “ charaqi ” period has other not less valuable advantages. It 
modifies in a very favourable manner the physical, chemical and 
biological properties of the soil (xo) (20). 

The cracks introduce air to considerable depths in the soil, 
where it is distributed in an infinite number of increasingly small 
ramifications, until the capillary spaces are reached. In this way 
the air is distributed throughout the whole mass. The aeration 
thus produced, in depth alone, would be difficult to attain with the 
best implements. On the other hand, the mellowing of the soil 
allows of a greater absorption of water and in a short time a com¬ 
paratively uniform distribution of moisture at all levels, results. 

The heat and desiccation of the “ charaqi ” season, by their 
action on colloidal matter, contribute largely to the maturing of 
recent deposits of Nile clay of a certain thickness, which are ttncul- 
■ tivable the first year. 

Thus the “ charaqi ” period improves the physical properties 
of the soil and notably its permeability, porosity and capacity for 
air and moisture (10). 

As regards chemical properties, the phenomena of oxidation, 
which maintain the'soil in a normal condition, should first be noted. 
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Next, the transformation into bicarbonates of alkaline carbonates 
which are frequently formed in the sub-soil of low, clayey, badly 
aerated soils. 

Moreover, the cracks enable atmospheric agents to act with 
ease and intensity on the mineral constituents of the soil, lastly, 
under the action of heat and desiccation the colloids, which coat 
the minerals in the soil and cement the soil particles, become de¬ 
hydrated, contract, crack or crumble to dust, and the soil after 
each charaqi ” period, is to a certain extent renewed and regen¬ 
erated (10). 

From a biological point of view, the " charaqi ,J period exer¬ 
cises an effect similar to that of a partial sterilization (sr) {22) 
and causes an “ awakening of the soil ” after the following high 
Kile (10). 

During the fallow period, the nitrogenous organic matter, elab¬ 
orated by the leguminous plants of the rotation, remains more 
or less intact in the soil. But as soon as the flood water abates, 
owing to the partial sterilization which the soil has undergone dur¬ 
ing the charaqi ” period, nitrification of this organic matter takes 
place actively, for the greater benefit of the cereals which suc¬ 
ceed the leguminous plants. The “ charaqi” period has the effect, 
in short, of putting the soil in a condition to produce, at a given 
moment and in sufficient quantity, directly assimilable nitrogen, 
an element the great importance of which in Egyptian agriculture 
has been shown (10). 

The heat and desiccation destroy also the germs of most of 
the pests, animal and vegetable, of the cultivated plants (10). 

After the long “ charaqi ” .period, the basins became refilled 
during the flood of red water ”, which remained there for 50 to 
70. days. They emptied themselves into the bed of the river or 
into lakes on the borders of the Mediterranean before the sowing 
of the winter crops, that is to say towards the end of October or 
the beginning of November, according to the district. Each hectare 
received about 13 500 cubic metres of water, of which it absorbed 
approximately 10 000 and which enriched the land by depositing 
more than 15 tons of mud per hectare (10), During the inunda¬ 
tion, bacteriological activity is small, there is complete arrest 
of nitrification, and accumulation of ammonia (21). But as soon 
as the water falls, the conditions again become aerobic, nitrification 
takes place vigorously, ammonia disappears and the effects of the 
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partial sterilization immediately make themselves felt to the great 
benefit of the newly sown crops (10). 

In the course of the early part of the XIXth Century irrigation 
by basins was suppressed, in the Delta and in the Fayoum, to give 
place to perennial irrigation. In Middle Egypt, the convention 
of part of the basins was not carried out until the beginning of the 
XXth Century, consequent on the construction of the Assouan re¬ 
servoir. That substitution has modified considerably the condi¬ 
tions of production. 

A progressive decrease is observed in the yields of certain crops 
during the last twenty years and the growing anxiety which it 
causes contrasts singularly with the views generally held in former 
times. 

However it has been shown elsewhere that 

(1) this decease is due mainly to unscientific manage¬ 
ment of the soil and to ill-advised practices which have arisen from, 
the excessive expansion of cotton-growing; 

(2) the causes which determine it do not affect the fer¬ 
tility itself of the soil in a permanent manner; 

(3) the return to the triennial rotation of scarcely twenty- 
five years ago, coupled with the already common use of suitable 
manures, as well as the still uncommon use of selected seed, would 
suffice to arrest this regression (10). 

For this reason we believe that Egypt can- still look forward, 
with all confidence to a future which, under the aegis of an enlight¬ 
ened Sovereign, holds out the surest promises of prosperity. 

Victor M. Moss&ri, 

Technical Adviser and Director of 
Agricultural Research of the Royal 
Society of Agriculture of Egypt , 
Former President of the Institute of 
Egypt , Correspondent of the Academy 
of Agriculture of France , etc . 
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THE CULTIVATION OF SAFFRON 
AND ITS IMPORTANCE IN SPAIN. 


Tiie cultivation of saffron (Crocus sativus) is extremely an- 
■cient in Spain, although only in the VUIth century the Arabs im¬ 
proved and extended it to the areas where it is now found. 

Spain and South America are the only countries where the 
Arabic alzafrdn remains in the word azafrdn , while in other 
parts of the world is found, more or less changed, the primitive 
Persian safrdn . Saffron has lost its original importance as a co¬ 
louring plant, the dyes that could be produced with it not being 
strong enough and having been advantageously substituted by 
mineral dye-stuffs. But its wide use in medicine, in the making 
of pastry and liquors, in the manufacture of soup paste (pasta ita- 
liana) and, above all, as seasoning, are quite sufficient to justify 
the importance of its cultivation and the value of its collection 
■in Spain. 

In the whole peninsula and, especially in such areas as La 
Mancha, Levante and Andalusia, no food is cooked without being 
seasoned with saffron. The long Spanish domination in Central 
and South America has left in those countries the same taste that 
is, moreover, peculiar to Mediterranean nations. The area of land 
■under saffron cultivation in Spain is now about 12 406 hectares. 


distributed as follows: 

Provinces Hectares 

Albaceie .............. 4 350 

Tcruel .. 3 750 

Cuenca .. 1 920 

Toledo .. 1160 

Zaragoza .. 590 

Valencia .. 400 

Murcia .............. 124 

Ciudad-Real . 98 

Soria .. 14 


12 406 
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As the average saffron production is about 12 kg. of stigmas 
per ha., there is an annual average production of 148 872 kg. that, 
at the average price of 224.86 pesetas per kg. (data, 1919-23), 
gives the total yield a value of 33 475 337.92 pesetas . 

In addition, after the fourth year saffron must be uprooted, 
when there is a yield ; of tubers (commonly termed onions) of about 
12500 kg. per ha. (Plate I, figs, x, 2, 3). This allows about 
387 687.50 kg. for new plantations and for feeding livestock and, 
at the average price of 10 pesetas per 100 kg., has a value of 
3 876 875 pesetas. The saffron leaves, termed Espartillo, when dried, 
are stored for use as a winter feed for dairy cattle. The average 
production being about 800, kg. per ha. there is an annual crop of 
9 924 800 kg. which, at a price of 4 pesetas per 100 kg. reaches a 
total of 396992 pesetas. 

The value of the annual output of saffron in Spain is as 
follows: 


Stigmas .. 33 475 357 pes. 

Tubers. ... 3 876 875 » 

heaves. .. 396992 » 


Total .... 37 649 224 pes. 

Prom the above, the importance can be seen of saffron in na¬ 
tional economy. The plant occupies 7 6o of the total area occu¬ 
pied by industrial plants, and as regards the value of the crop, 
takes the fourth place being surpassed only by sugarbeet, red 
pepper and sugarcane. 

Prom the following tables (I. and XL) may be seen the great 
importance of the saffron trade in Spain, owing to its always 
having been celebrated for its strong colour and penetrating 
aroma. 

The amount exported is about half the total production, hence, 
the consumption per head in Spain is about 4 gm. per armum. 

The chief markets are in; La Mancha, Albacete: in Aragon, 
Calamocha and Montalban, and the chief export towns, Barcelfona 
and Valencia. 

Saffron, is graded by the length of the stigmas, the' aroma, 
the colour and the degree of purity, into the following four classes: 
Selected , superior , superior ordinary and ordinary . 

, The former are sent to Marseilles, Pitiviers, London, Liverpool, 
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Tabeb I. — Kg. of saffron exported from 1919 to 1923. 


Countries 

| 2919 

2920 | 

2921 ! 

1 ' i 

1922 ; 

1923 

Algeria. 

1 

; i 

1 1 715 1 

1 

j 

721 ! 

s 4 o 1 

i 

j 


Argentina. 

! 1 7 609 ) 

11 751 

15 5 2 3 | 

I 


Cuba .. 

10533 j 

22 514 ; 

13 135 l 

' W : 


United States.. 

I 2 071 1 

3036 ; 

1 ol 4 ( 


Fiance. 

46 792 ; 

29274 ; 

26 82 3 " 

\ i 


England. 

: 7 25$ ! 

3097 1 

2 410 



Other countries. 

4 2 749 

IS 077 ! 

_‘_! . 

S 320 i 

45 989 

50 922 

Total . . . 

' 128 727 

88 47 0 ! 

68075 

459S9 1 

50 922 


(1) Front this year all data are combined. 


Table II. — Value of exported saffron. 


Years 

Kg. exported 

1 Price per Kg. 

1 

Total value 

1 

1919 . 

1920 . ... . 

X 92 I. 

1022... 

1923.'. 

Average . . . 

128 727 | 

88 470 | 

68 075 - 

45 989 ’ 

50 922 ; 

132.33 pts. 

; I70.27 » 

200— » | 
1 271.73 » i 

350.86 » 

17034443 pts. 
15 o6 3 786 » 

13615000 )> 

12 496 590 » 

17 822 700 » 

76 436 

| 224.86 pts. 

j 15 206 504 pts. 


Amsterdam, Hamburg and Trieste. The latter to Cuba, South 
America, North Africa and India, where Spanish saffron is highly 
valued and is used for religious ceremonies. 


Special Conditions of Saffron Cultivation. 

Saffron cultivation requires a great deal of hand labour, espe¬ 
cially in gathering the flowers, which must be done on many succes¬ 
sive occasions, and in the separation and drying of the stigmas. 
Therefore, the area of saffron cultivated by each labourer is not 
large, and is what he can take care of with his family, and varies 
from 5 to 50 ares. 

The land under saffron is always to be found near well popu¬ 
lated centres in order to takes advantage of the labour and to save 
time. This proximity is also essential, excrement being the only 
manure used. 
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The persons who cultivate saffron are not generally farmers 
but working men of all kinds (masons, blacksmiths, tanners) who, 
on Sundays and feast days, and before and after their daily work;, 
alone or with their wife and children, fake care of the saffron crops. 
Under such conditions the saffron production is for them an extra 
source of income ; being easily preserved and fetching high prices 
it is very valuable during times of shortage. It may therefore be 
said that saffron provides comforts for the working class and 
lessens the effects of labour crises. 

The cultivators of saffron are not generally the owners of the 
soil, but hire the land for four years. The owner usually grants 
a lease to a farmer who, in his turn, divides the soil into plots 
of 5 to 20 ares being guarantee for the rent of those to whom he 
has sublet the land. In the province of Albacete this rent varies 
from 120 to 300 pesetas per ha., but reaches 450 pesetas near Va¬ 
lencia, a much higher price than is paid for unirrigated land. The 
leases are usually terminated on St. Andrew's Bay, 30th of November. 

The area cultivated by each worker not being large, causes 
changes in the total cultivated area and in the whole production 
to be very small, hence, both area and yield may be considered as 
constant quantities. 

In Spain, saffron is usually grown on the same soil for four 
years before uprooting, as, after that, the tubers multiply, almost 
reach the surface, hinder cultivation, cause the growth of weeds 
and so lessen the output. In France, saffron is uprooted after the 
third year, because owing to a richer manure the tubers multiply 
in less time. To obtain a second satisfactory crop of saffron, 20 
years must be allowed to elapse on unirrigated and 10 on irrigat¬ 
ed soils. 

Agricultural Conditions. 

The climate of the areas in which saffron is cultivated in Spain 
may ■ be called temperate and peculiar to upland. Although the crop 
is found in Valencia and Murcia,.it is only on the limits of Requena 
and J umilla that,, being near Albacete, have the same climate instead 
of the wanner one found in the central parts of those provinces. 
In Table III is shown the average yearly temperatures ami the 
amount' and frequency of rainfall in those provinces (sea page 14). 

The' average' temperature for the whole saffron area is from 
io°-i5°C., with a minimum of I2°C. and a maximum of 38°-40°C. 
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Tabi<& III. — Temperature and rainfall data. 


\ Average annual j Rainfall I Number 

i temperature I in mm. ! of raiity days 

j_J_|_ 


Albacete. 13-6° C. ! 3S1 ! 61 

Ciudad-Real. i 15*0° » | 456 ; 97 

Cuenca.; 11.6 0 » ; 438 | 98 

Soria.| 10.2 0 » j 567 ! 96 

Terael. ! 11.8° » j 387 j 65 

Toledo.; 14.0 0 » j 387 j 64 

Zaragoza.! 14.7° » j 295 j 66 


As saffron remains inactive and deeply buried in the soil dur¬ 
ing the slimmer it cannot be injured by excessive heat, and during 
the winter the labourer protects it with a covering of well softened 
and fine earth so that the plant is not affected by the great differ¬ 
ences of temperature. If the autumn is warm the flowers are 
early, but during this period frosts are very dangerous. 

The saffron area may be termed dry, as in few places the annual 
rainfall exceeds 400 mm. To obtain a good yield two heavy 
rainfalls axe sufficient, one in spring fox producing the new tubers 
required to form the crop during the following autumn and another 
at the end of summer or beginning of autumn to help the blossoms 
and flow r ers. 

In such conditions of temperature and rainfall is obtained 
the celebrated azafrdn manchego y aragones so appreciated in for¬ 
eign countries for its bright colour and penetrating aroma and 
that can be compared only to that grown in France in the Gatinais. 

Saffron grown on irrigated land gives a more regular and abun¬ 
dant crop, but has not such a good colour and aroma and is there¬ 
fore sold at a lower price. 

Saffron does not require a rich soil, but it must be light so that 
the tubers can develop. A good quantity of lime is also benefi¬ 
cial ; the best saffron is grown in the Albacete province where the 
soil contains more than 40 % of lime. Cold and damp clay soil 
is not suitable for saffron. The manure almost exclusively used 
is excrement. After a short decomposition it is applied in amounts of 
10 to 15 000 kg. per ha., before the last cultivation in the prepar¬ 
ation of the plantation, and nothing more is added. 

If the manure is not very abundant, it is put in the furrow 
■ when planting out. In Requena (Valencia) the excrement is mixed 
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with J j 5 of its volume of ashes. House sweepings and residues 
are also used after having been dried and mixed with earth. 

The Estacion de Agricultura General de Albacete has carried 
out manurial experiments and the best result has been given by 
the following application per ha. 

Rotted manure. 

Superphosphate l6 / lS . . • 

Potassium chloride (50 %) 

During' the following years 50 kg. of ammonium sulphate is 
spread in the furrows. 

The yield of saffron is greater in Prance owing to the heavier 
rainfall and the more abundant manure, which causes more vigorous 
germination and consequently a greater quantity of flowers. 

Method of cultivation. 

Plantations being small all labour is done by hand, using as 
implements the spade for deep work and the hoe for breaking up 
the surface. For preparing the soil it is necessary to dig over the 
land twice; once in March to a depth of 25 to 35 cm., all stones, 
roots and rubbish being removed. The second takes place at the 
end of April or beginning of May, has a depth of 10 to 15 cm. and 
prepares the soil for the planting out. Manuring is carried out at 
the same time. 

Planting out is done from the middle of May to the beginning 
of June. Middle sized tubers, sound and without the external 
covering, are put. in double rows at a distance of 6 cm. and then 
again in another row at a distance of 3 cm. 

These rows are placed at the bottom of small trenches, having 
a depth of 10 to 12 cm. and a breadth of 45 cm. The soil taken 
from one trench is used to cover the tubers of the preceding trench. 
If not given previously, manure can be applied during this oper¬ 
ation. 

No other cultivation is done in the first year until September, 
when the soil between the rows is lightly turned over with the 
spade to a depth of 6 or 7 cm. 

In October, before the blossoming of the flowers, the surface 
of the soil is broken with the hoe and the operation is repeated 
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until the ground is well softened and does not hinder the growth 
of the plants. 

After the harvest, at the middle or the end of November, the 
soil* among the rows is once more dug to a depth of 12 to 15 cm. 
and, if not previously given, manure can then' be mixed with the 
soil. At the end of April or beginning of May the saffron leaves 
are cut with a sickle and dried in the sun as winter food for 
livestock. After this the soil among the rows has to be once more 
dug to the usual depth. 

On the 24th of June the ground is dug perpendicularly to the 
rows, thus turning in the residues left when cutting the leaves. 
This is considered a very important operation and its utility is 
celebrated by popular sayings. From this time on, until the ground 
is prepared for the gathering, the spade is used each month. 

During the third and fourth year the same cultivations are 
repeated. After getting the fourth crop of saffron, in the month 
of May when the new tubers are already formed, the plant is dug up. 

The external covering is taken from the tubers, the old and 
diseased - tubers are thrown away and what is left is used for new 
plantations or food for livestock. 

Gathering and preparation of saffron. 

The gathering of the saffron flowers, known as Cojida de la 
Rosa takes place from the end of October to the middle of No¬ 
vember, according to place and state of cultivation, but generally 
reaches its maximum on All-Saints Day (the first of November). 

The gathering (Plate II, fig. 4) is done by women and children 
who go to the plantations before daylight, working from the first 
dawn, untill about ten ; the work must be done quickly or the flowers 
would be withered, hence, a sufficient number of workers must be 
employed for this purpose. In cloudy weather the work may last 
longer;' after a white-frost time must be allowed for the flowers 
to dry before beginning. 

The workwomen stand in a row on one side of the plot, near 
three rows, and walk in the direction of these rows, gathering the 
' flowers, of the central, right and left rows and. putting them in a, 
basket'at their; feet. They get thus to the other side of the plot 
where they walk in the opposite direction and: so on. This must 
'be repeated during 10 or 12 days, as long as-the flowering lasts. 



Plate I. 



Fig. 2. — Tubers without their sheath leaves and showing the buds. 
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Fig. 4. —* Gathering saffron flowers. 
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Fig. 5 & 6 . — Typical scenes during the treatments of the flowers. 
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The gathering is paid as piece-work, the flowers being weighed, at 
the rate of 15-20 centimes per libra (480 gm,). The flowers collected 
daily must be cleaned, the stigmas being removed, as it is for these 
that saffron is cultivated, but this operation must not be delayed 
till next day, as it becomes much more difficult if the flowers are 
no longer fresh. 

The flowers are then brought indoors and put on tables round 
which the working women sit, each of them with a small earthen 
pot in which are placed the stigmas (Plate II, figs. 5 and. 6) 
The work proceeds in the following manner : with the left hand 
they take a flower, cutting with the thumb nail the pistil under 
the corolla and pulling off with the right hand the stigmas. This 
operation also is paid as piece-work, 20 centimes per onza (1 onza 
— 28.75 gm.) of cleaned saffron; 80 kg. of flowers are required to 
obtain 1 kg. of green, or fresh saffron. 

Green saffron must be dried, after winch it can be preserved, 
developing at the same time, the colour and aroma that are its 
chief qualities. The flowers are desiccated by placing on silk sieves 
on w T onn ashes or in small earthen ovens made for that purpose. 
When green saffron is put on a sieve in small bunches the damp¬ 
ness causes it to adhere to the silk, but when dried the saffron slips 
over the silk. Therefore, the operation of putting the sieve near the 
fire must be repeated until the saffron slides over the silk. Prom, 
5 kg. of green saffron 1 kg. of dried saffron is generally obtained. 
After drying, the saffron is allowed to cool in a dry place, and is 
then packed in woollen material. 

Pox export the saffron is packed in boxes, barrels or sacks. 

Causes of damage to saffron. 

Mice are very dangerous to saffron plantations, as they 
*cause great damage and so they are controlled by all possible 
means. Sulphur, tobacco and hot pepper are generally burnt 
in order to drive them away. The most injurions saffron disease is 
the " Podxedumbre ” or Kongo del Azafran ” (Rhdzodonia violacea 
Tub), When the disease is severe nothing can be done but to 
dig up the plants, no way being known by which it can be con¬ 
trolled. 

At the Bstadon de Agricultura General de Albacete ” attempts 
.are being made to obtain tubers by means of seeds and artificial 

2 — Agr* mg* 
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fertilization, from sound tubers collected on plantations attacked 
by the disease, width the object of obtaining saffron immune to 
the disease. 

Ricardo de Escauriaza, 

Agricultural Expert 

to the Esiacion de Agticultum General de Albacete„ 
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THE IMPORTANCE OF LARGE AND SMALL FARMS IN 
INTERNATIONAL COMMERCIAL RELATIONS* * 


The question here dealt with is extremely difficult from a theo¬ 
retical point of view 7 and very delicate from a political and social 
standpoint, but the correct solution of the problem may contribute 
largely to the health of international economic life, which has not 
yet been able to regain the equilibrium lost in consequence of the 
world war and the cataclysms which resulted from It. 

As a consequence of the movement towards the towns and 
the increase of industrialism in most of the countries of Western 
Europe, they were obliged, even before the war, to import raw 
material and agricultural produce to support their population on 
the one hand, and on the other, to export their industrial products 
to provide work' and in this w 7 ay to balance their transactions. 

This mutual exchange between agricultural and industrial coun¬ 
tries, supplemented by the movement of capital and by emigration, 
has contributed largely to the remarkable economic development 
of the New and Old Worlds. As a consequence, the question as 
to what was the reason of the intensity of this exchange Is sug¬ 
gested. It may be stated that, together with the commercial 
expansion of industrial countries, the intensity of international 
relations depends on the facilities for exportation of agricultural 
countries, which results from their rural production and, internal 
consumption, as well as from their purchasing pow T er of products 
of foreign origin. 

But these factors depend also in their turn on the agricultural 
constitution, of the country and on the level of general education 
and especially, on agriculture. 

If, a study be made of the situation of wrorld economy previous 
to the war,, 'from the, point of view 7 of international relations, it is 

* Report presented to the Section of Rural Economy of the Twelfth International 
Agricultural Congress, Warsaw, June 1925.. (Full Text), 
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seen that in the countries concerned there are four chief types 
of economic-rural organization. 

I. The Agricultural Organization of West 
ern Europe. — The characteristic feature of this is the greal 
quantitative preponderance (both in number and area) of the smalt 
and medium size country estates and the high development of the 
pecuniary factors in the small farms. 

Even the small rural properties, as has been shown by the 
interesting work carried out for a number of years by the Swiss 
Secretariat of peasants, under the direction of Prof. Laur, are pri¬ 
marily business enterprises having for object the making of a profit 
on the sale of agricultural products. 

The area of the farms has no influence on their character of 
enterprise ; it depends rather on the nature of the produce; large 
estates are occupied with the production of wheat, while small pro¬ 
perties deal with animal produce and horticulture. We have there¬ 
fore to deal with a certain specialization of small and large rural 
properties, which is necessary in case of economic isolation of a given 
country, in order to provide for its internal requirements. The 
careful investigations of Prof. Brbijk have proved that this spe¬ 
cialization has, in addition, a deeper economic significance. 

However, all these types of property produce for a market 
where they mutually supply each other with various requirements, 
in consequence of which the market becomes very absorbent, and 
assists the development of industry, This specialization also fa¬ 
vours, in normal times, the development of international commer¬ 
cial relations, (examples:— the products of stockbreeding in Den¬ 
mark and Switzerland, sugar in Germany, Poland . and Czecho¬ 
slovakia, fruit and wines in France and Italy). The large and 
small rural properties share equally in this exportation; the latter 
have therefore also their part in international exchange. The 
stimulus encouraging production lies primarily in the desire for profit 
from rural economy, treated as an enterprise. 

II. The Agricultural System of Eastern 
Europe. — Before the war, up to a certain point it was a sur¬ 
vival of the feudal times, when only the large rural estate, entered 
into the business of production, a type of partial capitalist enter¬ 
prise; the peasant farms have on the contrary' a signification of ■ con- 
Sumer'and supplier of manual labour and teams required' by the 

■■.Jaige estates,- ;In places where the production of the, farms was 
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not developed, and where the peasants paid rent* their property 
had the character of natural rural economy, producing not for sale 
but to satisfy their own requirements and to enable them to pay 
the rent which was frequently levied on produce. 

dlie freeing of the peasants, which has radically changed their 
relations from a social and legal point ' of view, has not caused 
essential changes in economic relations, although it contained the 
possibility of equally radical changes. 

The large farm remained for a long time the only business 
producer with the character of a capitalist farm, while the small 
peasant estate, newly formed, followed a natural development 
and produced only in order to satisfy the immediate requirements 
and to pay the high taxes and the purchase money of the land ob¬ 
tained. This latter, moreover, has been obtained by the freed peas¬ 
ants in the Russian districts in too small an amount, especially 
in view of the very low level of agriculture and the rapid increase 
of the population, the surplus of which has not been able to find 
employment in towns in consequence of the very slight develop¬ 
ment of industry. They were therefore forced to supplement, 
by renting, land of the large estates, and in this way were able to 
get from it a high revenue which it was increasingly difficult to 
obtain by means of their own administration, owing to the economic 
policy of the Russian Government, by which the development of 
agriculture was neglected. 

The Russian peasants were forced to' limit their consumption 
to a minimum in, order to satisfy charges arising from too high a 
purchase price, heavy taxes and the large amounts paid for the 
rented land. It is for this reason that we have such ? facts as the 
exportation of wheat from Russia in years of famine, or the con¬ 
tinual sale of wheat by the peasants in autumn at cost price in order 
to pay their rents and taxes, only to buy it back more dearly in 
spring by means of some chance profits. 

Here therefore, even the small farms equally with the large, 
share in exportation ; the participation of the former was, however, 
■to a certain '' extent qualified by fiscal and economic ' constraint 
on the part of the State'and of the large estates.. The stimulus 
to production has not been therefore, as in the West, the desire for 
profit from 1 the rural estate, treated as an enterprise; but the ne¬ 
cessity of satisfying the most elementary needs and of making pro¬ 
vision for burdens Imposed by the social and political system; It 
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should however be mentioned that the agricultural reform under¬ 
taken by the Russian Government after the first revolution, and, 
as a consequence, the greater care taken ' of the same property, have 
produced rapid results in raising the well-being of the country. 
This leads us to think that, in this part of Europe, the small estate 
could develop in the same direction as that followed in the 
West. 

III. The Agricultural System of the New 
World (United States, Canada, Argentina). — This farming 
system, was alread}^ before the war based on the principles of 
capitalist production ; it was therefore very closely connected with 
the international markets and it was to the requirements of these 
markets that production was almost entirety adapted. 

IY. The various Colonial Systems. — These 
systems are based on the production of plantations worked by 
capitalist planters, natives or farmers, with the object of providing 
the market with certain products, so that they take an active part 
in international commercial relations. 

It is evident that this classification under four types is quite 
artificial. In -reality it is much more complex, 

4c 

* % 

It follows from what has been stated above that the small 
and large farms of the West of Europe, the farms of America, the 
various types of farms in colonial countries, and lastly the great 
estates of the East of Europe, before the war, took an active part 
in international trade, as agricultural enterprises exporting for 
profit. On the other hand, the small estates in the East of Europe 
did not, property speaking; produce for sale ; if they sometimes 
supplied agricultural produce, it w r as almost exclusively under 
the fiscal pressure of the State, or when they were forced to do 
so by local conditions of possession, in cases where the owners found 
themselves. obliged to pay large amounts for rent. 

Some of the ■ colonial farms were in touch with the markets 
simply from force of circumstances. Also the 2 nd category of farms 
could not be considered as agricultural enterprises, as their object 
- was not to produce with a view to profit, but simply to supply their 
own immediate needs. Contrary to the first' category which has 
been referred' to, which had developed in a considerable measure 
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the pecuniary factors in these farms, the second category has onlv 
attached slight importance to such factors. 

Both the first and second of these categories evidently form 
an essential part of the particular systems of the farms of the 
States or of national agricultural economics. The latter were 
connected with each other owing to the complicated relations of 
commerce, finance and politics and formed a certain co-ordinated 
unit which was the system of world economy, Before the war, in 
approximately a state of equilibrium, although even at that time 
certain symptoms that this equilibrium was not stable but could 
be upset, were evident. And, as a matter of fact, that equilibrium 
was lost by the war; its disturbance has brought about an eco¬ 
nomic crisis, perhaps in different degrees, but at any rate felt 
generally in both hemispheres for a series of years. Moreover, the 
regaining of this equilibrium is now the object of efforts under¬ 
taken by the most eminent statesmen, politicians and eco¬ 
nomists. 

The economic consequences of the w T orld war might been' re¬ 
duced, within the limits of the problem with which we are dealing, 
to three principal heads:— 

(1) The almost total elimination of Russia from international 
commercial relations, both as an exporting country for agricultural 
produce and raw material and as an importing country for manu¬ 
factured goods. 

(2) The modifications dn the international financial relations, 
in consequence of which America has become the creditor of Europe, 
after having formerly been its debtor, while at the same time she 
has acquired the necessary capital for the development of her 
industrial development. 

(3} The development* of measures having as their object 
emancipation, in colonial countries aiming at both political and 
economic independence. 

What connection is them between the above and the problem, 
with which we are dealing ? 

The connection can be shown by a general analysis, Let us 
first of all consider the relations in Russia. 

Before the war Russia was the most important exporter of 
the five' principal kinds of wheat on the world market. Of the 
total quantity' of wheat supplied to this market, Russia's share, 
amounting to ,600' million quintals, representing 35* 10 %/ white 
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the shares of other countries scarcely reached the following 


figures r— 

Argentina ............... 16.7 % 

Rumania and Bulgaria . .. . 3.7 % 

Canada ................ 3.2 % 

Australia ............... 2.7 % 


It is evident that the disappearance of such an exporter as 
Russia must upset the equilibrium of this market. Here the 
question arises as to what has caused such a sudden restriction 
of Russian exports. Evidently it has resulted from decrease of 
production caused by the world war, the downfall and its con¬ 
sequences, the almost total liquidation of the large estates, which 
before the war sent their produce to the markets, and the 
disappearance of large scale agricultural production. 

However, according to the estimates of Messrs. Organowskx 
and Grgnan, Russian economists, the large estates supplied the 
markets with barely 25-32 % of the total agricultural' produce 
sent there by Russian agriculture. 

The ruin of Russian exportation cannot therefore be explained 
solely by the liquidation of the large estates, although that liqui¬ 
dation must have had a strong influence. The problem is much 
more complicated. It would seem that the key to this riddle and 
the explanation are to be found elsewhere. The production for 
sale of small estates had as its real motive a pressure exerted in 
some way, as has already been shown. When that pressure ceased 
to be felt, there was no longer any other factor capable of forcing 
the Russian peasant to produce for sale; his mentality contained 
too little initiative for enterprises and consequently too little 
desire for gain, the principal motive of production to the farmer 
of Western Europe. 

Moreover the objective economic conditions'were not favourable 
' to _ production for sale. Ruined industry, depreciated currency,, 
/could’,not offer any concrete value to the farmer in exchange for 
produce. '' As for what he most desired, land, it was given to him 
gratuitously. 

Consequently, the farmer consumed more; he adapted pro¬ 
duction solely to 'the needs'of that consumption,' sending to market 
only such produce as, had been taken from Mm by force or such, as 
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could assure Mm the possibility of providing for the few require¬ 
ments which he was not in a position to satisfy on Ms own farm. 
The weak relations existing between the small agricultural units 
and the markets, and consequently their negative value in .inter¬ 
national commercial relations, which have already been mentioned* 
are here fully shown. 

To the attempts made by the Soviet authorities, to force the 
small farmer to give up his produce to the towns, the latter replied 
by reducing production to a minimum, which ended in famine in 
Russia and forced the authorities to capitulate and to attempt a 
new political economy, allowing the free use of agricultural produce 
and contenting themselves with the collection of taxes in produce 
indispensable for the maintenance of the army, the administration 
and in part for. the requirements of the towns. 

The inability of the small Russian farmer to adapt Mmself 
to the exigencies of free production for sale, based on motives of 
a commercial nature, was further aggravated by the defective 
political economy of the Soviets, who arranged a great dispropor¬ 
tion in price between manufactured goods and agricultural produce, 
to the detriment of the latter. This policy arrested the develop¬ 
ment of small farms, tending to develop in them a preponderance 
of the pecuniary element and to prevent them in this way from 
participating in an active manner in international exchange. What 
has been said of Russia is also true to a considerable degree of the 
other countries of Eastern Europe, where large estates were broken 
up and where small estates had not yet been reorganised for di¬ 
rect production for sale (example:— Roumania). 

On the other hand, in countries where the small farms had been 
in closer contact with the markets before the reform, agricultural 
reconstruction has not caused such injurious consequences (Baltic 
States). 

The sources of raw materials and agricultural produce, as well 
as the selling markets of manufactured goods, being in: this way 
lost; to international economic life, it became indispensable to, re- 
: place them in some way. The United States ' lent assistance as 
regards' the first point. They reduced their own consumption 
and enormously increased agricultural production, and .succeeded 
: in filling'the gap left by Russia. Thanks to American' agriculture, 
Europe has not succumbed to famine. 

'However/'the war fundamentally modified the financial'basis 
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on which, before the war, Europe had been the creditor of the Unit¬ 
ed States. 

The latter provided for the engagements arising from their 
debts by means of supplies of raw materials and agricultural pro¬ 
duce. In this way, equilibrium of the balance has been established: 
The world war transformed the debtor into creditor. Europe could 
not now import agricultural produce from the United States by 
reason of the income from securities possessed or of the interest on 
credits which had been granted. Europe is now the debtor of 
the United States, and is forced to buy their produce and raw ma¬ 
terials for cash or on credit, as she is not in a position to counter¬ 
balance their value by the export of manufactured articles. American 
industry is secured by customs duties against European competition. 
The balance of payment is consequently always to the detriment 
of Europe. 

On the -other hand, agricultural produce and raw T materials 
from the United States are now too costly for impoverished Europe, 
Consequently the eminent American economist Tayuor, estimates 
this question at its true value in affirming that in future the pro¬ 
blem will not consist in the quantity of food stuffs which the United 
States can supply to Europe, but in the economic possibility 
of delivering these products to her. The provisioning of Europe 
by the United States is not a privilege for Europe, but a business 
for the,United States, It is not only a philanthropic work of as¬ 
sistance, but primarily trading based on sound principles. Tay- 
UOR, however, regards with pessimism, the out-look of this trade 
in the future, affirming that Europe can eat more than she is in 
a condition to pay for and that nobody grants long term consump¬ 
tion credits. Moreover, there is room for a little scepticism, for 
other reasons, respecting the future of European-American trade 
in agricultural produce. The rapid development of the United 
States, the growth of their cities and the increase of industrialism, 
will probably, in a short time, cause the United States to be trans¬ 
formed from an exporting country into an importing country. In 
that case Canada and the Argentine Republic will export to the 
States their products in the first place, at the same time serving 
as their sale market. For the present, however, Europe suffers 
most from the elimination of Russia from the market and from the 
loss of its exports. This problem forms a capital question of to-day. 

It follows from the above, and from the attempts at emanci- 
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patlon by colonial countries or by those which, being independent* 
are in a preponderant sphere of economic influence of the States 
of Europe, that world economy, so far as it will reestablish the 
equilibrium upset by the war, will be based on principles other 
than those of the pre-war period. 

It seems as though the period of economic imperialism is fad¬ 
ing away. The future belongs rather to certain self-sufficient eco¬ 
nomic organisations, possibly to international or regional organisa¬ 
tions. • International commerce, however, will not, disappear. It 
will only be limited to industrial or commercial articles for pro¬ 
duction of which special economic organisations would be most 
suitable, either for climatic reasons, or for intellectual or demograph- 
ical reasons. 

What then is the importance which more or less extensive farms 
may have in this new 7 system of world economy ? The much 
discussed, question of the importance of the small and large estate 
is not considered here, mainly because this problem, owing to ex¬ 
tremely accurate investigations, because based on the inductive 
method of Professors Brdlik and Eaur, has assumed an objective 
character, up to a certain point, and enables an opinion to be form¬ 
ed independently of social or political views. In relation to the 
present problem, it is sufficient to draw attention to the fact that, 
being self-sufficient from an economic point of view, mentioned 
above, will compel the various countries to constitute their agricul¬ 
tural systems in such a manner that all types of their farms are main¬ 
tained in the quantity required for attaining optimum production 
according to the specialization of farms of different types, either 
of crop or stock production. 

On the other hand, it may be pointed out that, in view of the 
agricultural revolution which is seen to-day, the small peasant farm 
has acquired a greater international importance In comparison with 
that of pre-war times. 

The changed nature of that farm in the ■ more backward coun¬ 
tries, from an economic point of view, by means of the develop¬ 
ment of pecuniary' elements, the raising of the standard of life and, 
in that way also, the connection of the farm by voluntary ties to 
the market, should be, the principal care of the political economist,, 
and It will be necessary to give to this subject not less attention 1 
than is given to the ■ development of agricultural production itself, 
but ,this cannot be, attained until after the solution of the first problem* 
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The production of small farmers, which tip to the present has,, 
in the West, kept to the type of production based on constraint, 
or having a patriarchal character (according to the distribution of 
production by types, introduced by a Polish economist M. Zawadzki) 
should be raised to a higher grade and transformed into a commer¬ 
cial production type — individualistic, characteristic of present 
economic life in West Europe, while retaining certain specific fea¬ 
tures resulting from its agricultural character. This end may 
be reached even by the development of the natural peasant farm 
into a pecuniary business, as the Russian economists Prokopowiez, 
Brucktjs and others rightfy state, contrary to those who support 
the theory of the artizan-peasant family, professed by Czajamgw, 
Czelikeev, and others. 

In order that the development referred to may be brought, 
about M. ZaworlTs theory of production requires the existence 
of the following conditions :— 

(i) The individualist form of productive force in agricul¬ 
ture, that is to say the freeing of the small peasant farms from the 1 
bonds of ' common possession or agricultural constraint* 

{2) The relation between production and economic acti¬ 
vity, the perception of which cannot be awakened in the psychology 
of the small farmers except by means of a political economy which 
establishes, in an equitable manner, the relative prices of manufac¬ 
tured goods and agricultural produce, and which would assure the 
yield of these two branches of economic life. 

(3) The awakening of the desire to work. This desire is- 
however, always shown among farmers when the first two con¬ 
ditions are realized and when the family sense, as well as the sense of 
economy, strongly developed in country-life, based on the unshaken 
right of property, respected b3^ the State, enables the fruits of 
work for the public welfare and future generations and consequently 
for the welfare of the whole of humanity, to be reaped. 

Witold Staniewicz, 

Professor of Rural Economy and Agrarian ■ Policy., 
in the Faculty of Agriculture, 
University of Film (Poland), 
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PROCEEDINGS OF THE INTERNATIONAL 
SOCIETY OF SOIL SCIENCE 


Papers. 

THE INFLUENCE OF ELECTROLYTES ON THE ABSORPT¬ 
ION OF HYDROGEN IONS. 


In a former article (i) a description is given of some experiments 
made to ascertain how electrolytes affected the absorption of ions 
of ammonium {antagonistic action of ions). These experiments showed 
that electrolytes very considerably reduce the absorption of ammonium 
ions, the strong acids the most (50-60 %), the neutral and acid react¬ 
ing salts less, and least of all the alkali reacting salts, which in some 
cases increase the absorption (Table 1). The latter probably de¬ 
pends on the fact that the alkali reacting electrolytic solutions in¬ 
crease the dispersion of the basic particles. 

The H ions'have therefore very great supplanting properties, 
which correspond to the extremely weak hydration of H ions. As 
it was expected that the electrolytes would only have a feeble in¬ 
fluence on the absorption of H ions, the following experiments were 
made:— 

(1) B. Aarnio. Die Adsorption des Ammonium-ions aus Udsimgen vexschiedener 
Ammoniiiinsaize und. die Emwirktmg von Elekt roly tax auf dieselbe. ZeiUcktifi fur 
Pflanzenernahrung und Dungu-ng, Bart A., Year x, No. 5, X923. 
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TabMv I. — Absorption of NH^ ions from a o.i N. solution, 

by clay soil. 

too gm* soil absorb*: 


from o*r IT, (HH.^SOc - solution from o.x N. - solatioa. 


; 

without 1 

addition i 

| 

i absorbs j 

, Q* 4 l 54 gm.NH 4 

without 

addition 

i 

j 

; without 
addition 

1 

i 

j absorbs 

j 0.6465gm.NH. 

without 

addition 

+.HC1 0.1 N. 

0.1824 

' 

» ! 

— 5&09 % 

:+ HO 0.1 N. 

i 0.2546 

» 

— 60.62 % 

+ HNO3 » j 

! 

0.1896 

a | 

; — 54.36 » 

4- HNO3 » 

0.2546 

» 

— 60.62 * 

4- h s so 4 ® 

0.2258 

» 

! 

— 45-64 » ] 

I4- h 2 so 4 5 ) 

0.2799 


— 56.71 » 

4 ™ A1 2 {S04)3 » 1 

0.2456 

» j 

; *- 4O.87 » j 

4- ai 2 (so 4 ) 3 » 

10.3856 

» 

— 40.39 » 

4 »MgS 0 4 »j 

0.3440 

» 

! — 16.97 » j 

4 " CaCl 2 » 

0.4623 

» 

-—• 28.49 » 

4 * CaCls » 

! 

1 0.359$ 

i ; 

i.—- 13.57 * |4”^a-No 3 » 

0,5129 

39 

— 20.66 » 

4- NaNOj » 

i 

10.4038 

» 

j — 12.57 » : 

_ 



— 

+ Na 2 C 0 3 » j 

0.4812 

a 

— 15.84 » 14 - Na 2 C 0 3 » 

0.6014 

» 

! — 6*98 » 


Experiment L — 10 gin. of heavy, neutral, glacial clay were 
treated with 100 gm. o.oi N. HC 1 or H 2 SQ 4 respectively, and the 
concentration of hydrogen was determined electrometrically {accord¬ 
ing to L. Michaklis). In solutions of o.oi N, HC 1 — and H 2 S 0 4 
*— employed, the P H was 2.12 or 2.16. Then so many electrolytes 
were added (NaCl, K 2 S 0 4 , CaCl 2 ) that the solution with respect to 
electrolytes was also 0.01 N. ; 10 gm. of clay were treated with this 
solution/ and the P E determined. 

Tabue II. — Absorption of H ions from 0.01 N. HCl and from 
H z S0 4 solution, by glacial clay from S. W. Finland , 

P H 

' 0.01 N. HCl (without addition) 4.04 

*■ ' ■* + o.oi n NaC! 4.04 

» * , * - K2SO4 4.09 

1 »- > ■' ."p ' * 1 a CaCI^ , 3.89 

» » + » » M^Ci 2 '. 3 .8i 

Originaliy 0.01 N. HQ 2.12 Originally 0.01 N. H 2 SG 4 2.16 


0.01 N. H2SO4 (without addition) 4.00 
» » 4 * 0.01 u NaCl 3.96 

» » . 4~ s s K2SO4 4.05 

» » + » * CaCIa 3.85 

* » 4 * k » MgCl 2 4*oo 







INTERNATIONAL SOCIETY OF SOIL SCIENCE 


33 

Absorption of OH ions from o.oi Ca{ 0 H ) 2 solution, 
by neutral glacial clay from S, W. Finland. 


o.oi N. Ca(CH) 3 (without addition) . 9.03 

a 0 -f* 0,01 2 KCl ....... 9.03 

® ® + 15 K 2 S 0 4 . 9.35 

'•> -f’ » CaCl 2 ...... 8.84 

Originally o.oi NT. Ca (OH) 2 ..11,34 


Table 2 shows that the clay absorbs H ions very freely from so¬ 
lution 0.01 N., so that the concentration of the solution falls to 
about 0.0001 1 ST. The elctrolytes used have hardly any antagonistic 
influence on the absorption of H ions. The H ions behave, therefore, 
'very differently from the NH 4 ions with regard to absorption ; this 
might have been foreseen in the experiments with NH 4 ion absorption 
(Table I). From, these experiments it appears that H ions are 
absorbed the most, and therefore supplant the other absorbed ions. 

Experiment II. — 5 gm. of soil (neutral clay, sphagnum peat and 
acid clay) were treated with 50 cc. or 0.1, 0.001, 0.001, 0.0001, 
and 0.00001 normal HC 1 and NaOH, and the concentration of H 
ions determined. 


Table III. — Neutral clay from S. W. Finland 
{5 gm , soil 4 - 50 cm. solution) 





P H 






n 2 o 

7.19 



h 2 o 7.19 

O.OOOOI 

N. 

HC 1 

7.15 


0,00001 X. 

NaOH 7.29 

0,0001 

N. 

B 

7.03 


0,0001 X. 

7.15 

0,001 

N. 

» 

6.64 


0.001 X. 

7.34 

0,01 

N. 

» 

4 . 4 S 


0,01 X. 

10,04 

0,1 

X. 

» 

i .59 


0.1 X. 

12.18 

Table IV. 

—- 

1 

1 

V) 

1 

peat from S . 

IF. Finland 


(5 

gm. 

soil 

+ 

50 cc. soliion). 







P H 



mo 

4.73 



Ii-C 4.73 

0.00001 

N. 

HCl 

4.62 


0.00001 N. 

NaOH 4.73 

0.0001 

N. 

)> 

4.69 


,0.0001 X. 

4.7S 

0*001 

N. 

B 

4 * 5 & 


0.00 x X 11 

f 4.97 

O.OI 

N. 

» 

3.60 


0.01 X. 

5.36 

0.1 

N. 

. 

i,6y 


0.1 X. 

7.59 


3 —' 4 gr, ing. 
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V. — Acid clay from S. W. Finland 
(5 g r ™' s0 ^ ”i~ 5® cc - soluhon). 


ii 2 o 
00001 2 >T. HC 1 
>.0001 1ST. 

0.001 1 ST. 

0.01 N. 11 
o. 1 2 ST. "■ 


3.S7 

0.00001 N. 

NaOH 

3 * 9 i 

3*75 

0.0001 N. 

}» 

3.84 

3*66 

0.001 N. 

)i 

3*84 

3 . 04 . 

0.01 N. 

» 

5.20 

1.63 

o.x N. 

» 

12.09 




O.oi O.001 0 ,oow C,ooocr'-ft 


H 2 0 No OH 

Fig. 6, — I. Neutral clay from S, W„ Finland. 

II. Sphagnum peat from S. Finland. 

III. Add clay (l,korina' from S. W. Finiands. 

As appears from tables 3-5 and figure 6, the P H remains 
almost constant on both sides of the water solution, independently 
of whether the day is acid or neutral, until the concentration of the 
added adds or alkalis becomes 0.001 N. A 0.01 N. add or alkaline has 
a strong effect on the clay; on the sphagnum peat the add has a 
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considerable effect, but the alkali very little, A o.i X. acid solution 
reduced the P H in all soils alike (P E about 1.6}. 0.1 X, alkaline also 
has an equally strong effect on the clay, so that the P E becomes 
about 12. Sphagnum peat behaves quite otherwise, fox with 0,1 X. 
alkali, the P H only rises to 7.59, It may be assumed that the relatively 
strong alkali disintegrates the organic matter. 

Experiment III . — The sphagnum peat was treated respectively 
with 0.1, 0.01, 0.001 and 0.0001 X. HC 1 and XaOH as before, 
with the addition of 0.01 X. KC 1 and CaCL (the solution was therefore 
in relation to KC 1 and CaCl, 0.01 X.); the P H was measured, electro- 
metrically. The results are shown in figure 7. 



If curve I (without addition) be compared 1 with curve * II 
(HC 1 and NaOH + KC 1 ) and curve III (HC 1 + CaCl 3 and XaOH + 
CaCL) it is seen that the electrolytes (0.01 N. KOI and CaCL) are 
almost entirely without influence on the H ions, because the pure 
KC 1 — and CaCl 2 — solutions exert an influence on the P H equal 
to that of the 0.001, 0.001 X. HC 1 — and NaOH — solution! with 
0.01 X. KC 1 or CaCl 2 . 

Experiment IV . — Add Ifitorina clay, paimio and silkkila were 
treated as' in experiment III. From the results it appears that the 
O.OI N, KC 1 and CaCl 2 solution- had no influence on the absorption 
of H ions. 




Fig. S. — Acid day (Litorina day) from S. W. Finland, 


With regard to these experiments, the conditions are the same 
as in 1 experiments III and IV. The influence of pure o.oi N. KC 1 
and CaCl 2 solution on P H is about the same ; the rather weaker 
action of CaCl 2 solution is probably to be explained by the greater 
content of Ca ions of the neutral cla\ T s. 

From the experiments it is shown that the' electrolytes (o.oi N. 
KC 1 and CaClJ cannot expel the H ions from the clay. The phenom¬ 
enon observed that the KC 1 solution gives rise to an increase of 
acidity in the soil solution (as compared with pure water solutions) 
cannot be caused by the K ions being interchanged with H ions, but 
that the K ions are interchanged with A 1 ions, and consequently 
the resulting aluminium compounds are hydrolysed. 
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P H 



It is also clear that if the ions absorbed in a soil are to be de¬ 
termined, an acid must be used, because the H ions very strongly 
displace other ions (i). 

B. Aarnio. 

RelsinsM. 

(i) Compare G. Wiegner : Dispersitat und Basenaustausch. Zsigmondy Festschrift, 
Jubelband der Kolloid-Zeiischrift s p. 34 *> 19 - 25 * 
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METHODS OF PRACTICAL APPLICATION^ RESEARCH 
ON SOIL PHYSICS (i) 


Soil, in conjunction with climate, forms the basis of all agricul¬ 
ture. For example, the choice of plants to be cultivated, rotation of 
crops, preparation of the ground, etc. will vary according as there is 
a light sandy soil, or a heavy clay soil. Consequently the soil, in 
the end, becomes the deciding factor in farm management and in 
financial success. 

According to the proportion of the mixture of stones, sand, silt 
and clay, soils change from light soils rich in sand to heavy and very 
heavy clay soils. Different methods of examination, as for example 
those of Kopecky, and Krauss, also the simpler ones of Kuehn, etc., 
make it possible to determine numerically the constituent parts of a 
soil. 1 But to appreciate the important bearing which the values ob¬ 
tained have with regard to the dimensions of the particles, demands 
great experience and special knowledge, such as cannot yet be expected 
everywhere from th^ practical farmer. It is therefore desirable to 
find suitable methods, which would enable the farmer not acquainted 
with soil science to understand the results of the physical examination 
of the soil, and draw from them the conclusions bearing on Ms hus¬ 
bandry. 

The author believes now, with Th. I*. Hexkee, to have found a 
method which, taking as a basis the Osann triangle modified by 
Kgehne, facilitates bringing the results of physical examinations of 
soil into 'close connection with agricultural practice. 

In the angles of the triangle (Fig. 10) lie the three extreme types of 
soil. As the soils, as a result of their composition, approach more nearly 
to the middle of the triangle, denoted by the circle, the}? become more 
and more like each other, and form the, group of medium soils 
included in the large square. But of course even the medium soils 
■ are not all' of the same value, and hence, the recognition of the differ¬ 
ences is an absolute necessity in practice. Therefore the medium soils 
in the large square are divided by the vertical dividing line into two 

(i) See Landw." Jahrbuch fur Bayern F 7 /-T 7 ///, p. 328, 1925. 
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groups, of wMch the left contains the lighter, and the right the heavier 
types of soil. The inserted arrow line points out in what manner the 
transmission from the lighter to the heavier soils is gradually ac¬ 
complished. The tipper part represents the most similar soils, whilst 
both ends of the arrow'' line approach the extremes, of sand and clay. 



Fig. io. — Diagram showing the results of the physical examination, 
of a soil m practical agriculture. 

This division of the soils into individual groups makes it possible 
to draw 7- conclusions as to properties and applicability, if it is realised 
that specific properties are associated with sand, silt and raw day. 
Figure xi. shows these, as also their effect on the transitional forms 
of the three types of soil. 

Here again the best conditions lie on the centre line, which 
becomes the resultant of the play of forces of the different properties 
of soil 

het it now be assumed that the soil consists of 60 % sand, 
20 % silt, and 20 % clay. Figure 10. shows that this soil lies in the 
left lower point of the triangle, but still is no longer very far removed 
from the square of the medium soils. It still belongs, therefore, to 
the group of sandy soils, but comes very near to the medium soils. 
The extreme properties of the sand are still predominant, but are 
already modified. Its affinity to the sandy soils implies that it is 
fairly easy to till, that it will become warmed comparatively quickly 
in the spring, but as is shown by its nearness to the medium' soils, 
it is perceptibly influenced. by the action of the clay and silt. The 
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soil will therefore be able to exert some power of absorption on fer¬ 
tiliser salts, the permeability of water is no longer of such great ac¬ 
count, etc. In the choice of crops to be cultivated it is still ne¬ 
cessary to take into consideration those for light types of soil, 
but these will, with suitable cultivation, give good yields. It may 
ahead}? have been attempted, by careful preparation of the ground 
according to the conditions of the subsoil, to bring more important 
plants into cultivation, but with the heavy medium soils no very 
great success can be expected. This, after all, poor soil will not'allow 
of expensive working equipment and intensive cultivation. 


o Silr soils 



Fig, ii. — Diagram for ascertaining the properties and applicability 
of soils on the basis of a physical examination of the soil. 


On the other hand, a soil which contains, for example, 30 % 
sand, 20 % silt and 50 % day, lies in the low?er part of the 
region of heavy medium soils. This soil, as the result of its prox¬ 
imity to clay, perhaps already possesses too much water-holding 
power, and in springtime will be rather later in getting warmed, on the 
other hand it has an exceptional capacity for absorption of plant 
food material, is considerably more ea$3 r to till than the true clay 
soils, etc. By proper cultivation it can also be made to give 
good crops, even with the more important plants. It can there¬ 
fore be valued considerably higher than the soil of the first 
example. 

A soil uniform in section has until now- been taken as a basis. 
Many soils, however, show various layers to a depth of 1 m., par- 
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ticularly when they are considered for agricultural purposes* Thus 
a sandy soil may remain uniform to the depth mentioned, or may, 
below 50 cm., have a sub-layer of clay. In the first case the disad¬ 
vantages, such as permeability, washing out of food material, etc., 
are more prominent than in the second. By evenness of the upper 
and lower soils, therefore, the extreme qualities are strengthened. 
In the second case, on the contrary, by the opposite conditions of 
the upper and lower soils, the extreme properties are mitigated. If 
a uniform clay profile continues unaltered, then the impermeability 
to water of the upper layer will also continue in the subsoil, whereas 
an under layer of sand carries oh the deposit more easily. Here 
also, therefore, uniformity of profile strengthens the properties, 
whilst dissimilarity weakens them. Silt soils come between sand 
and clay, and therefore possess compensating physical and chemical 
properties; consequently a uniform profile is most valable here, for 
it will be understood that a substratum of one of the two other kinds 
of soil affects the silt soil less favourably. The medium soils com¬ 
prised in the square are expressed by dashes — likewise more or less 
even. The underlaying of a medium soil, by another can therefore 
exert no important influence, at all events it is much less than in 
the case of the above examples with regard to sand and clay. If 
one of the lighter medium soils, on the contrary, has a substratum of 
one of the soils found to the left of the middle dashes, then it will 
be of less value, the further away the subsoil lies from the middle 
line towards the left angle. The same applies similarly for the 
right half of the square of medium soils. 

In Fig. 12. it is sought to make clear the fai-reaching (there¬ 
fore area-dimensional) conditions described here. 

If the upper and lower soils fall on the left, sandy, or the right, 
clayey angle, then the conditions are extreme ; if they lie together at 
the point or in the middle square, then they are more or less even. 
To the extent in which the upper or lower soils are removed from the 
centre line or the' angles, the whole of the properties of the soils 
alter, now towards the bad, now towards the good side, as expressed 
by the arrows. 

The examples given with reference to figure 10. can now be comp¬ 
leted. If in the first example the soil lies in the sand angles, then 
the less favourable natural tendencies of the tipper soil, inclining 
towards dryness, washing away of plant food material, etc., will 
be still ■ further strengthened ; the soil will be reduced in value. By 
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Fig. 12. — Diagram to explain the results of the physical examination 
of a soil for practical agriculture, in the case of soils with different layers. 


However, the subsoil lies for example, in the right half of the square 
of medium soils, then it may be of considerably higher value. 

Until now one constituent part of the soil has not been con¬ 
sidered, namely, the stone content. In valuing this, the sizes of the 
stones must be taken into account. Thus, for example, the influence 
of a stone about the size of the fist cannot be compared with the 
same w r eight of stones of only the size of peas scattered through the 
soil. With a rising stone content, the soil, generally speaking, should 
be moved from the position in the triangle ■ which its other physical 
analyses w T ould give it, towards the left, lighter side. 

Tike all attempts to estimate the value of a soil according to 
a scheme, the foregoing has certain defects; still, the system here 
proposed may help even the practical farmer to inform himself 
qtfieki} r , on the basis of a simple examination, concerning any soil, 
and to recognise quickly its possibilities of usefulness. 

A. Nostitz, 

Technical High School , Munich. 
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THE INFLUENCE OF ELECTROLYTES 
ON DIFFERENT TYPES OF SUSPENSIONS OF CLAY. 


I lie literature on the influence of electrolvtes on suspensions of 
•clay is relatively extensive. An exhaustive survey of the literature 
is given by Prof. K. Gedroiz (i) in his treatise which appeared in 
1915, in which the literature is divided into ancient and modern. 
In the first group Gedroiz included the works which were published 
up to the year 1893, that is, those periods in which the colloidal 
substances of the soil were only slightly known. Here appear the 
works of Fr. Schulze (2}, Scheerer (3}, Ch. Schloesing (4), A. 
Mayer (5), E. Hilgard (6) and G. Bodlaender (7). In these 
works important data were already collected, which gave a general 
idea of the influence of electrolytes on suspensions of clay, and also 
enabled certain of the suspensions to be mote closely characterised. 

Of the modern investigations Gedroiz cited.: the works of 
Rohland (8), Maschhaupt (9) and Wxegnkr (10), Rohland con¬ 
siders the hydroxyl-ion as the most important factor in causing 
■coagulation,, which is contrary to the theory of Freundlich (11), 
and which the last two named authors point out in their works. 
Prof. Gedroiz is also of ths same opinion, which is based on Ms 
numerous tests. As the above-mentioned work by Gedroiz may be 
considered as a continuation and, amplification of the earlier in¬ 
vestigations, it will be more closely considered, and also the method 
of the work. 

I. Important conclusions drawn from the investigations of 
Gedroiz. 

For the investigations, suspensions of red clay were used, which 
in the course of three days had not been deposited from water 7.3 cm. 
in depth. One litre of water contained 0.22 gm. of the clay particles. 
The tests were carried out in NESSLER’s cylinders, and foi these were 
used 50 cc. of the suspension, and 50 ec, of the corresponding 
electrolytic solution, of which the influence on the day suspension 
was' to be investigated. The duration of the test was 48 hours, 
but already after 24' hours important results were obtained. In the 
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tests the highest concentrations were observed which produced no 
coagulation — these are termed b} T Gedroiz, rising values — and the 
lowest concentrations were noted at which complete coagulation took 
place, i. e., the particles of clay had all coagulated and had been 
deposited. 

The results obtained b}" Gedroiz are given in Table i, where the 
concentrations are expressed in relation to normal solutions. 

Tabee I. 


Concentrations with ' Concentration with 
which no coagulation is which further complete 

produced {rising values) ; coagulation is produced. 


Chloride of mercury HgClg . . . 


— 0.00025 Normal 


— Normal 

Acetic add . .. 

.0.25 

-0.125 

D 

0.5 

- 0.25 

»• 

Citric acid .. 

. C.05 

-0.0125 

» ! 0.125 

-0.05 

» 

Sodium hydrate. 

. 'about 

c.0225 

'about 

0.05 

» 

Oxalic add . 

. 'under 

0.025 


under 

0.5 

» 

lidum chloride . .. 

. 10.025 

-0.0125 


0.125 

-0.050 

» 

Ammonium chloride ...... 

. 0.025 

- 0.0125 

n 

0.125 

-0.050 

y 

Chloride of sodium ....... 

.■0.015 

- 0.0125 

Vi 

0.125 

- 0.050 


Cloride of potassium. 

. :o.o25 

- 0.0125 

j) 

0.125 

-0.050 

>< 

Rhubidium chloride ...... 

. 0.0125 

-0.005 

1) 

0.050 

-0.025 


Formic add. 

. 0.0125 

— 0.005 

>) 

O.I 

-0.050 

y> 

Nitrate of silver.. . . 

. 0.005 

— 0.0025 


0.025 

-0.0125 

)) 

Orthoph osphoric add ...... 

. 0.005 

- 0.0025 

» 

0.025 

- 0.005 

"d 

Nitric add. 

. ©♦0015 

-0.0005 


0.005 

- 0.0025 

5 > 

Sulphuric acid . .. 

. 0.0015 

-0.0005 

.) 

0.005 

-0.0025 

» 

Magnesium chloride . .. 

. 0.00125 

-0.0005 

5 ) 

0.005 

- 0.0025 

» 

Chloride of manganese. 

.'0.00r 25 

— 0.0005 


0.005 

- 0,0025 

3 > 

Calcium chloride. 

. 0.00125 

— 0.0005 


0.005 

-0.0025 

yt 

Strontium, chloride. 

. 0.00125 

- 0.0005 

» 

0.005 

- 0.0025 

» 

Chloride of nickel. 

. 0.00125 

— 0.0005 

)> 

0.005 

-0.0025 

» 

Chloride of cobalt . .. 

. 0.00125 

— 0.0005 

y> 

10.005 

-0.0025 


Chloride of cadmium. 

.0.00125 

— 0.0005 

}) 

0.005 

- 0.0025 

w 

Chloride of barium. 

.0.00125 

— 0.0005 

» 

0.005 

- 0.0025 

» 

Hvdrocheric add , ...... . 

.| 0.001 

-0.0005 

» 

0.005 

-0.0025 

» 

Hydroxide of caldum .. 

.-0.001 

- 0.000 5 

11 

,0.004 

-0.0020 

» 

Protochloride of copper CuCl 3 . , 

.0.0005 

-0.00025 

» 

0.0025 

-C.OOI 25 

>1 

Perchloride of iron, PeCl 2 . . . . 

. about 

0.000125 


10.0005 

— 0.00025 

» 

Chloride of aluminium, AlCla . . 

, j 

0.000125 

i) 

about 

0.00025 

» 


The table shows that the organic acids in general possess very 
weak coagnlative capacity ; the phosphoric acids, among the mineral 
acids, also possess only a weak coagnlative' capacity, whereas the 
so-called strong acids, i. e. $ the strong dissociated mineral acids, such 
as sulphuric add, nitric add and hydrochloric acid possess a strong 
coagnlative capacity. 


































INTERNATIONAL SOCIETY OF SOU, SCIENCE 


45 


Of the hydrates only the sodium and calcium hydroxides were 
examined. The coagulation capacity of the former is very weak 
(complete deposition can only be attained by a concentration of 
0.5 N) whilst the latter possesses an exceptionally strong coagulative 
capacity ; even concentrations of 0.004 bring about complete coagula¬ 
tion of the clay suspension. 

If we leave on one side the chloride of mercury, then the coagula- 
tive capacities of the acids stand in close association with the atom¬ 
icity of the cations. The acids of the non-atomic cations produce 
coagulation only with relatively high concentrations ; the acids of the 
di-atoroic cations are effective in more dilute concentrations ; but 
the coagulative capacity is especially strong with the tri-atomic 
cations — iron (12) and aluminium salts. 

In addition to the investigations mentioned, Prof. Gedroiz has 
examined the influence of sulphuric acid on the coagulative capacity 
of salts. It has been found that very weak concentrations of 
sulphuric acid, which of themselves can cause no coagulation of the 
clay suspensions, strengthen the coagulative capacity of the salts in 
a high degree. Such concentrations of chloride of sodium and chlo¬ 
ride of potassium wexe investigated, which of themselves cause no 
coagulation of the clay suspensions. Thus, for example, a solution 
of chloride of sodium of the concentration of 0.0125 X. gave no 
coagulation of the clay suspensions in 48 hours, but if to the same 
solution sulphuric acid in the concentration of 0.001-0.000075 X. 
were added, then the clay suspension after 20 minutes was already 
flocculated and deposited. No coagulation was caused by weaker 
concentrations of sulphuric acid. ■ The same result was obtained 
with chloride of potassium solution, with which also the concentra¬ 
tion of chloride of potassium (0.0005 X.) by itself alone could cause 
no flocculation in 48 hours. 

The influence of sodium hydrate on the flocculation of clay 
suspensions, with the presence of neutral salts in the solution at the 
same time, is much more complicated. With low concentrations 
of sodium hydrate (0.005 X.) the coagulation which was caused by 
higher concentration of chloride of sodium (0.15 X.) was strengthened; 
the same concentration of sodium hydrate, however, with weaker 
concentrations of chloride of sodium, of o.i X. onwards, caused a 
noticeable retardation of coagulation. The solution of chloride of 
sodium of . the concentration 0.0x5 X. caused by itself relatively 
great coagulation and a deposit in 4^ hours. If, however, sodium 
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hydrate were present in the solution at the same time, then the" 
coagulation with concentrations of sodium hydrate of 0,05-0.0x25 N. 
could still be observed, whilst weaker concentrations of sodium 
hydrate (0.005-0.00025 N.) much retarded the coagulation, and only 
with concentrations of NaOH of 0.000025 N. was no retardation to 
be observed. 

The soda solution, exercised a still greater retarding action on the 
coagulation of the clay suspensions by the chloride of sodium. 
A concentration of 0.015 N. still caused comparative!}^ strong co¬ 
agulation, but if to this chloride of sodium solution was added soda 
in the concentration of 0.0125-0.00005 N., then no coagulation could 
be noticed. 

The influence of the sodium hydrate on the flocculation brought 
about by chloride of potassium was the same, in the experi¬ 
ments of Gedroxz, as he had shown with chloride of sodium 
solutions. 

The influence of the sodium hydrate on the flocculating capacity 
of the chloride of potassium was different. The chloride of potassium 
solutions in the concentration of 0.001 N. in 48 hours already caus¬ 
ed considerable coagulation; by the addition of sodium hydrate 
in the concentrations 0.001-0.00025 N. the coagulation was strength- 
sened. Coagulation was retarded by the addition of sodium hydrate 
in weaker concentrations (0.000125-0.0000125 N.), but the retarding 
action was no longer noticed with a concentration of 0.000005 N. 
By the addition of sodium hydrate to a chloride of potassium so¬ 
lution, therefore, with weak concentrations of the sodium hydrate,, 
the coagulation is still further strengthened, and only concentrations 
of sodium hydrate of 0.000125 N. retard coagulation, or exert no 
further influence. 

In the further experiments of Gedroxz on the influence of sodium 
hydrate on the coagulation of clay suspension by Ca(OH) a no re¬ 
tarding action was observed. Gedrqiz draws from his experiments 
the conclusion that coagulation is caused principally the cation, 
the anion operates in an opposite direction, with which the ope¬ 
ration of the OH" ions is especially strong. The latter is especially 
" active in solution with mon-atomic cations, whereas the coagulation 
capacity of the diatomic cations (e. g. Ca (OH)J is stronger than the 
stabilised action of the OH" ions. 

Gedroxz has also investigated the coagulative capacity of 
NaOH, Na 2 C 0 3 and NaHC 0 3 , and found that the greatest' coagulative 
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capacity of the first becomes the weakest of the last, as is seen from, 
the following data. 


No coagulation between 


Complete coagulation 


Na OH — 0.023 — 0.020 N. O.IOO — 0.05a N. 

Na 2 C0 3 — 0.05 — 0.025 » 0.125 » 

NaHCO s —0.125 —0.05 » 0.125 » 

The NaHC 0 3 is considered by Gbdroiz as diatomic. 

The influence of various calcium salts on clay suspensions was 
almost equally great; quick-lime had the highest coagulative capacity 
amongst them. The concentrations of the calcium salts, with which 
no coagulation was brought about (the electrolytic rising-value) were 
as follows :— 


CaCl 2 . . . 
Ca(N 0 3 ) 2 . 

Ca (OH), . 
CaS0 4 . . . 
Ca (HC 0 3 ) 2 


0.00125 — 0.0005 N. 
under 0.00125 » 
0.001 — 0.0005 » 

unde,. 0.000125 » 

» 0.00125 » 


The following experiment of Gedrqiz is of interest, characteris¬ 
ing in detail the influence of electrolytes on the coagulated clay par¬ 
ticles. After the deposition of the coagulated particles of clay, the 
clear solution was poured off, and in its place pure distilled water 
added. If coagulation were produced by chloride of sodium, then 
the coagulation, by reducing the concentration of the salts, was again 
broken off. 

If the coagulation was produced by hydrochloric acid, chloride 
of potassium and chloride of barium, then, by reduction of the con¬ 
centration of the coagulator to such an extent that no further 
coagulation took place, only a small part of the coagulated particles 
were again made free. 

If, however, the coagulation -was produced by PeCl 3 , then the 
coagulation could no longer be arrested, even though the liquid over 
the coagulated deposit were poured off 5 times and replaced with 
pure distilled water. 

It has therefore,been shown that the dispersed particles, under 
the influence of the mon-atomic Na' ions as coagulator; have not 
lost their capacity for increasing dispersiveness, that is, by reducing 
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the concentration of the coagulator, all the coagulated particles are 
again dispersed, and coagulation can therefore be made reversible. 

If coagulation is brought about by the H ion (hydrochloric acid) 
or the diatomic cations Ca” and Ba ”, then the dispersiveness in the 
distilled water is indeed increased, but in a much less degree than in 
the first case. The influence of the triatomic cations is much great¬ 
er in this respect; the coagulation can scarcely be made reversible 
b}^ distilled water. 

Gedroiz further took into consideration the relations between 
the size of the particles and the concentration of the coagulator. With 
this he has established that, the finer the particles, the higher must 
be the concentration of the coagulator in order to bring about coagu¬ 
lation. However, the relations with high concentrations of the elec¬ 
trolytes, which in a very short time produce coagulation, are rather 
different — the finer particles are flocculated out with lower concen¬ 
trations than the coarser particles. 

Also, the concentration of the clay particles in the solution has a 
certain significance; coagulation takes place considerably more quickly 
with a higher content of dispersed particles. This condition has been 
observed both with high and low concentrations of electrolytes. 

Prof. Ramann (13) quotes some data on the coagulation of 
quartz suspensions, which unfortunately are not comparable with the 
data of Gedroiz. Quick-lime has also been shown by the experi¬ 
ments of Prof. Ramann to be a very quick coagulator, having caused 
coagulation with a concentration of 0.00035 N., that is, with a content 
of 0.013 gm. to the litre. The influence of quick-lime was 300 times 
greater than the influence of sodium oxide, and 245 times as great 
as the influence of carbonate of soda. Prof. Ramann is also of the 
opinion that the physical qualities of the soils are in intimate rela¬ 
tion with the coagulation phenomena. 

Some data relative to the influence of Ca( 0 H) 2 on the finest par¬ 
ticles of soil are found in the investigation of Prof. O. Temmkrmann 
and I/. Fresenius (14), in which it is shown that in weaker concen¬ 
trations Ca( 0 H) 2 can also have a retarding action on the coagulation 
of suspensions. 

The above investigations, including the exhaustive investigations 
of Gedroiz, give no explanation why the physical qualities of soils, 
even with the podsol formation of clay soils, are so quickly altered. 
According to the investigations of Gedroiz, podsol clay soils contain 
extremely small quantities of absorbed cations, apart from the H ion. 
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'but the coagulation capacity of the latter is comparatively high. 
.Moreover, it must also be assumed that a certain quantity of H ions 
are formed in podsol clay soils by washing out reaction, which has in 
fact been observed from many methods of deter mini ng the lime re¬ 
quirements of the soil. Even very small concentrations of H 3 S0 4 
•of 0.000075 N. and over, have assisted coagulation in the investiga¬ 
tions of Prof. Gedroiz. From other investigations of Prof. Gedroiz 
it has been shown that the dispersiveness of the soil is very much 
raised by replacing Ca ” by H \ 

The properties of clay which has been exposed for a long time to 
the action of water are quite unexplained. It is known from practice 
that even the physical qualities of marl clay become very bad after 
the continued action of water, quite apart from loams having no 0 aCO 3 , 
which at the same time, contain the absorbed BP ions of clay-loam. 
Gedroiz points out finally that water saturated with CaC 0 3 , but 
containing no CO s , exerted no influence on the coagulation of the clay 
suspension which was obtained from the clay investigated. Theoretical 
considerations, however, show that if CaC 0 3 is contained in the clay 
particles, with at the same time other electrolytes which assist 
or retard the dissociation of the CaC0 3 , this influence must be very 
great. 

It is well known from practice that even from the poor soils of 
Lettland with acid reaction, very light clay suspensions can be ob¬ 
tained. Such soils usually require larger quantities of manure, and 
require manuring more often than the neutral soils, which are also 
associated with the properties of the finest particles, of these soils 
and their relation to electrolytes. 

I. Experiments with clay suspensions made prom the loams of 
Tbttland. 

The main object of the investigation was : 

(1) To ascertain the concentrations of electrolytes which cause 
coagulation of the suspensions of different kinds of clay, under the 
influence of Na' and Ca” salts, sulphuric acid, carbonic acid,,and also 
various mixtures of salts. 

(2) To determine in detail the association of the related clay 
.suspensions, especially in regard to the cations absorbed. • 1 

' Various causes of delay occurred, however, in carrying out the 
.investigation,'consequently it could not be carried out so completely 

4 —- Agr, ing* 
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as was intended. As in the results obtained the Influence of the add 
reaction of the soil, and the importance of the calcium carbonate with, 
regard to the phenomena of coagulation, were cleariy shown, the In¬ 
vestigation will probably be of interest to those who study soil 
structure. 

The experiments were carried out with clay suspensions of the' 
following soils :— 

(x) Clay-loam formed under the influence of excessive wet. 
It contains no calcium, carbonate, shows very strong acid reaction, 
and has very inferior physical qualities. 

The three following horizons of a podsol clay soil, formed on 
heavy rubble-loam : 

(2) Upper level A, of bright grey colour and strong acid 
reaction. 

(3) Brown loam, level B, especially rich in the finest particles. 
It contains no CaC 0 3 and has a weak acid reaction with litmus 
paper. 

(4) Marl loam, has a feeble alkaline reaction with litmus paper, 
hovel C. 

(5) Suspensions of original chalk — a relatively pure CaC 0 3 
suspension. 

A detailed account of the testing materials will be given below 
after the description of the experiments* 

The particles of clay used in the experiments were obtained from 
air-dry soil, dried in the room, without baking, or the application of 
any reagents. The soil was pulverized, granulated through a xmnx. 
sieve, and then various fractions of clay obtained by cleaning. First 
that fraction was recovered which had not been deposited in 24 
hours from water xo cc. in depth. At the same time several beak¬ 
ers were filled, each with 100 gm. soil and 500 cc. water, and decan¬ 
tation was carried out 8-xo times. From the fraction of cla}^ obtain¬ 
ed in' this manner, particles of clay were isolated, which had not 
deposited from water xo cc. in depth in the course of 72 hours. 
This somewhat complicated process had to be followed on account 
of the marl loam, as this at first supplied no portion which could,be 
cleared of mud, and the original chalk showed the same condition. 
After the marl loam and original chalk had been treated longer with 
water, particles susceptible of being cleared' of mud were obtained/ 
which, however, deposited comparatively quickly, that is, in the-' 
.course of 4-5'days./ The examination of the clear'liquid; over the 
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deposited fractions of clay of this kind of soil showed that in the li¬ 
quid fairly large quantities of Ca (HC0 3 ) s had formed, which had also 
caused coagulation. The experiments lasted several months. Also, 
the finest products of the marl loam had deposited several times dur¬ 
ing this period, and each time the clear liquid was poured off, and 
replaced by distilled .water. The following experiment shows how 
great is the influence of the water, which had already been stand¬ 
ing for a long time over the finest products of the marl loam, 
on the mechanical composition of the fraction of clay (finest 
products). 

From those clay fractions of the marl loam which had not yet 
deposited in the course of 10 days, the clear liquid was poured off ; 
the residue was freed from mud, and each 25 cc. pipetted three 
times. This volume of the clay fraction contained 2.21 gm. of dry 
residue. With this clar^ fraction, without drying it, the mechanical 
analysis was carried out. For the analysis there were used (1) distill¬ 
ed water, (2) water which had stood for 10 days over the clay 
fraction of the marl clay, and (3) water which had stood as 
long as 60 days over the clay fraction and had become relatively 
harder. 


Table II. — Mechanical composition . 


Deposits 
in 6 hours 

Deposits 
in between 

6-24 hours 

Deposits 
in 24 hours 

1. 21.2 % 

40.4 % 

38.4 % 

II. 53 -i % 

467 % 

0.2 % 

III. 96.2 % 

3-7 % 

O.I % 


It is seen that the alteration of the mechanical composition pro¬ 
ceeds proportionately in stages—first the finest products disappear, 
and afterwards, when the water has become harder, the quantity 
of those particles which deposited in between 6-24 hours, is quickly 
reduced. From this test we see that the finest products of the marl 
clay cannot be obtained by mechanical analysis, even with distilled 
water, if the deposit of the products requires several days. A part 
of The finest products becomes no more dispersive by the use of the 
distilled water, since even in the first experiment 21.2 % of'particles 
were available, which deposited in the course of 6 hours. 

'An analysis of the water used for experiments II and III, for 
its content of Ca(HCQ 3 ) 2 and NaHC 0 3 (16), showed:;; , * 
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II. 

Ca(HC 0 3 ) 2 . . 0.0009 N 

NaHC0 3 . . . 0.0002 » 


0.073 gm. per litre 
0.017 * » » 


Ca(HC0 3 ) 2 
NaHCO, . 


III. 

0.0015 » 0.121 

0.0003 » 0.025 


)) 


» 


It should be remarked that Ca(HC 0 3 ) 2 is reckoned as a diatomic, 
but NaHC 0 3 as a mon-atomic salt, since the number of the COy 
ions at the dissociation is very small, we have in the solution mainly 
the mon-atomic HC 0 3 ' anion. It is shown later that concentrations 
of this salt, of the amount found, can already exert considerable 
coagulating influence on the finest products, 

The recovery of the finest products of the original chalk was also 
difficult. Only one out of several samples of original chalk gave such 
fine products that they did not deposit in the course of about 10 days, 
but even in this sample the deposit was complete after the expiration 
of 20 days, and only by the' removal of the clear liquid standing 
over it, and the addition of fresh distilled water, was the suspension 
obtained again. 

An attempt was also made to obtain suspensions of the finest 
particles from calcium precipitate. Although the mechanical com¬ 
position in a few samples of chalk showed a relatively high content 
of the finest products, yet complete deposit in all the samples was 
very quick, and lasted no longer than one hour from a layer of water 
15 cm. deep. A thorough examination showed that a fairly ener¬ 
getic hydrolytic decomposition of CaC0 3 ,takes place, and fairly large 
quantities of Ca(OH) 3 form in the solution. The concentration ■ of 
Ca( 0 H) 2 was in some cases' even 0.0016 N. which must also be taken 
as the main reason why, from CAC0 3 precipitate, no suspension of the 
finest particles could be obtained. In another article, I will go more 
closely, into the question of the hydrolytic decomposition of CaC0 3 , 
and especially as to the factors which are favourable to the decomposi¬ 
tion and those which retard it, because this phenomenon also may 
have great influence on the physical qualities of the soil. 

■ The concentration of clay suspensions of the above-mentioned 
soils was as follows:— 



53 


INTERNATIONAL, SOCIETY OF SOIL SCIENCE 

(1) lyoam-clay soil 4.43 gm. per litre 

(2) Podsol clay soil, level A . . 2.76 » , » » 

(3) * 5) }) » B . . „ 1.56 » » » 

(4) » » » » C. . . 3.24 » » B 

(5) Original chalk..0.34 » » » 

The experiments were carried out in test tubes of Jena glass. 
For each test 10 or 15 cc. of the suspension were used, and the same, 
or twice as great a volume added of the solution to be examined ; the 
concentration of the solution is expressed in terms of normal solutions, 
which occur according to the mixture of the solution with the suspen¬ 
sion. 1 have not considered it important to have the concentration 
of the suspension equally great in all the experiments, as according 
to the investigations of Gedroiz, it is not the concentration of the 
suspension, but rather the degree of dispersiveness, which has the 
greatest significance. 

The observations were made at short intervals during the first 
9 to 8 hours, and afterwards after 24 and 28 hours. The general 
formation was already quite clear after 24 hours, just as in the experi¬ 
ments of Gedroiz, but in rare cases alterations were observed after 
the expiration of 24 hours. In several cases I have thoroughly 
shaken the tubes after 2 and several days, and repeated the observa¬ 
tions, but very rarely found any difference. In all the experiments 
also, clay suspensions were used without any reagent, diluted with 
corresponding quantities of distilled water. In the great majority 
of cases two similar cylinders were used. It should be mentioned that 
the clay suspension, which had not deposited any particles of soil in 
2 hours, after 24 hours, however, gave a small deposit 'at the bottom 
of the control cylinder. If the clay suspension is flocculated, however, 
even though slightly, then the deposit covers the whole of the bottom. 

I shall here give only the most important results, that is, only 
the lowest concentrations, which produce complete flocculation in 
24 hours, and the highest concentrations, which cause no flocculation 
(electrolytic rising value). 

(1) Sulphuric acid . 

Concentrations of 0.0001 N-0.005 N. were examined. The 
action was strong, the results were quite definite after 6 hours ; after 
24 hours no alterations were to be observed. The suspended par¬ 
ticles of original chalk all passed over into solution with concentrations 
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of sulphuric acid of 0.002 N. and higher. The results can be seen 
from table III. 


Table III. — Concentration of normal sulphuric acid: 




Complete coagulation | 

No coagulation 

Clay suspension 

of Loam-clay soil .... 

0.002 

N 

and 

over 

i 0.0005 N. and under 

Podsol clay soil, 

Horizon A. 

0.002 

» 

» 

« 

| 0.0005 » » » 

» » » 

» B. 

0.001 

» 

» 

» 

i 0.0003 « » » 

» » » 

» C. 

0.005 

» 


ft 

i 0,0001 » » ft 

Original chalk 


O.OOI 


» 

» 

j 0,0003 » ft » 


The data quoted show that the clay suspension of the marl loam 
(horizon C) is especially sensitive to sulphuric acid. 

The following tests were also made with the clay suspension of 
the loam-clay soil and, the upper horizon (A) of the potter's clay 
soil: 10 gm. of the dry soil were mixed directly with 10 cc. of 
sulphuric acid of different concentrations. The concentration of 
sulphuric acid with which complete flocculation took place was in 
this case rather higher — for both soils 0.003 N.; after 24 hours, 
however, the action was almost complete even with the concentration 
of 0.002 N. To the same cylinder, after flocculation, another 20 cc. 
of distilled water was added, which reduced the concentration of the 
acid hj a third, and now began an increase of dispersiveness of the 
coagulated particles. In the cylinders with sulphuric acid of the con¬ 
centration 0.0007 and lower, the quantity of dispersed particles was 
approximately the same as in the tubes with soil in distilled water. 
The coagulation and peptisation of the suspension' is therefore a 
reversible process in the soils mentioned. Gedroiz, in Ms investi¬ 
gations with hydrochloric acid, could only bring about incomplete 
peptisation. 

' (2) Experiments with carbonic acid gas (COj. 

Distilled water containing 0.98 gm. 0 O 3 to the litre was used. If 
to 15 cc. of the clay suspension 15 cc. of the water containing carb¬ 
onic 1 acid were added, then the concentration of carbonic, acid 
was 0.44 gm. to the litre, or say 0.01 N, if we assume that the 
C0 2 in the more dilute solution is dissociated from H'-HCO/. : The 
clay suspension of the, loam-clay soil and of the upper horizon (A) 
of the podsol clay soil gave no deposit with the ,0.01 N. .solution 
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of carbonic acid ; the clay suspension of horizon B, with the same 
solution, gave a weak deposit, but with the concentration of 0.005 N. 
no deposit. The other two samples of clay suspension showed the 
following results :— 



Complete flocculation j 

No flocculation 

Suspension of horizon C. of the podsol clay soil 

0.001 N. and over 

| 0.001 N. and under 

Suspension of original chalk. 

1 0.002 N. » » 

j 0.0003 N. » » 


The suspension of the finest particles of original chalk went 
completely into solution in this case also with concentrations which 
were greater than 0.0003 N. It is veiy characteristic that the clay 
suspension of the marl clay is much more sensitive to carbonic 
acid than the suspension of the pure original chalk. This phenom¬ 
enon must be connected with the suspension — the concentration 
of the suspension of the marl day was much greater. 

To the cylinders with the clay suspensions of the loam-clay soil 
and horizons A and B of the podsol day soil were added, after 24 
hours, 0.5 gm. CaC0 3 , as original chalk. Although the concentra¬ 
tion of the carbonic acid had become weaker, the influence of the 
carbonic acid was considerably raised by this addition. With it the 
coagulation of the day suspension of the loam-clay soil was almost 
complete, as can be seen from the following data:— 



Complete coagulation 

No coagulation 

Clay suspension of loam-day soil. 

» )> » horizon A. 

» )> » » B. 

over o.oi 

» 0.01 

» 0.004 

0,003 N, and under 
0.002 ■ N. » » 

| o.ooog N. » 


xo gm. loam-clay soil and 10 gm. of the horizon A were 
each mixed , with 1,0 gm. CaC0 3 in other cylinders, and distilled 
water without CO a added. The coagulation of the day particles in 
this case also proceeded quickly — in six hours. After renewing the 
distilled water, no peptisation of the finest partides was observed. 

From the experiments on the influence of distilled water contain¬ 
ing carbonic add, it can further be remarked that the deposit of the 
finest partides shows near relationship to the chalk contents of the 
soil: if no CaC 0 3 is available in the soil, then either no, or an incomplete 
flocculation and deposit takes place. Such water can therefore be 
used as a reagent in the qualitative testing of the lime requirements- 
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It is characteristic that the concentration of carbonic acid,, 
which produces a complete flocculation of the clay suspension of 
the marl-loam (0,001 N.), is only twice as low as the corresponding 
concentration of sulphuric acid, the electrolytic rising-value for 
both these acids is equally high (with the concentration 0.0001 N.). 
If we take into consideration that the carbonic acid has expelled 
sulphuric acid from the CaC 0 3 , then it follows from this that the 
action of the carbonic acid is not weaker, but stronger, than that of 
the sulphuric acid. 

(3) Experiments with Ca(OH ) z . 

The experiments were carried out with concentrations of 0,0001 
N.-0.Q05 N. In all these experiments the results were quite definite' 
after 6 hours, and no further differences occurred between 6-48 
hours. 

The following results were obtained :— 


Tabee IV 


! 

i 

Complete flocculation 

No flocculation 

Clay suspension oi loam-clay soil. 

» m a podsol clay soil horizon A 

» ,<) 3 ; ft 3 ) 3 ) 31 B 

» 3 ) )> 3 ) >\ ft 33 C 

Suspension of original chalk. 

0.005 N and over 
0.003 >' 13 M 

0.002 » '»3 n j 

0.002 3 ) /> )» j 

0.002 « « <( | 

; 1 

0.002 N and under 

O.OO5 33 3 ) )) 

0.0003 33 33 3 ) 

0.0005 ” M M 

0.0003 55 33 


It is surprising that with the flocculation caused by Ca(OH) a no 
great differences of the operating concentration could be observed, 
as with the other electrolytes examined. The clay suspension of 
horizon B is even rather more sensitive to Ca(OH) 2 than the day 
suspension of the marl loam. 

The clear liquid over the deposit in the test cylinders was almost 
completely poured off, and distilled water again added. The clay 
suspension of the loam-clay soil in this case gave no deposit at all; 
the deposit in all the other test tubes was fairly large, but complete 
flocculation only took place in the cylinders with clay suspension of 
marl loam and horizon B, in which the original concentration of, the 
Ca(OH) 2 amounted to 0.005 N. and over. Complete peptisation, 
however, could not be, observed in any of the soils used, except in 
the clay suspensions of loam-clay soil, even after, the addition of 
larger quantities of water/ , 
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(4) Experiments with NaOH . 

The experiments were carried out with concentrations 0,003 N.—* 
0.5 N., and the following results were obtained:— 


Tabee V. 



Complete flocculation 

No flocculation 

Clay suspension of loam-clay soil. 

» » » potter’s clay soil level A. 

» » » » » » » B. 

» » » » » » » C. 

» » of level C of another sampler of soil 

0,3 N and over 

0.2 # A » 

O.O3 to » )) 

| 0.02 » « to 

0.02 )) ') )) 

0.03 N and under 
0.02 ’o » 

! 0.005 » ’» A 

! 0.003 ?> S 

! 0.003 f( U 


From the data quoted it appears that flocculation of the loam-clay 
soil and of horizon A of the podsol clay soil occurs with 10-15 times, 
higher concentrations than does the flocculation of the day suspen¬ 
sions of the marl loam. In order to prove the results obtained, 
clay suspensions of marl loam were also prepared from another sam¬ 
ple of soil, which also proved to be equally sensitive to NaOH. It is 
probable that in this case the Na J ion is not of such great importance 
as the calcium ion passed over from the marl loam. It is also charac¬ 
teristic that the clay suspensions of loam-clay soil with concentra¬ 
tions of NaOH of 0.3 N.-0.05 N., viz. : suspensions of horizon A of 
the podsol clay soil, of 0.2 N.-0.Q2 N., in other words with those 
concentrations with which coagulation was in no way complete,, 
showed a graded distribution of the solid particles, with respect to 
which 3 to 4 stages could be distinguished. This result was not 
obtained with the incomplete flocculation of the clay suspensions of 
the marl loam. 

(5) Experiments with NaHCO y 

As already stated above, the NaHC 0 3 is considered as a mon¬ 
atomic salt. Ths experiments were carried out with concentrations 
of o.oor N.-0.5 N., and the following results were obtained :— 


Tabeb VI. 



Complete flocculation 

No flocculation 

Clay suspension of loam-clay soil. 

0.4 N and over 1 , 

0.05 N and under 

» » 

» horizon A .... 

0.3 a to ■ to 

O.o 1 to n » 

» » 

)> .» B .... 

0.1 to to to j 

0.02 to to to 

» » 

» » ' C . , . . 

O.03 » to to 

0.002 T> » to 

» » 

original chalk .... 

0.03 to to 0 

0.005 » to to 


It may be remarked that NaHC 0 3 acts less strongly than NaOH 
which is also confirmed by the experiments of Gbdroiz. 

















INTE'RKATIOKAX, ASSOCIATIONS 


■58 


In comparing the results it must be borne in mind that the NaIlC 0 3 
of Prof. Gedroiz is assumed to be diatomic. The action of the 
NaHCO s is much, stronger on the clay suspensions of marl loam and 
original chalk than on the other clay suspensions examined. The 
clay suspension of the loam-clay soil demands especially high concen¬ 
trations for complete flocculation. After 48 hours, therefore, and the 
completion of the experiment, there was added to each of these clay 
suspensions 0.5 gm. CaC 0 3 in a test tube. The flocculation capacity 
of the NaHC 0 3 on the loam-clay suspension was not strengthened in 
this case, as was the case in the experiment with water containing 
carbonic acid. A closer examination of this phenomenon showed 
that the hydrolytic decomposition of the CaC 0 3 was very much re¬ 
duced by NaHC 0 3 , as both salts have the same anions. 

(6) Experiments with NaCl. 


Concentrations of 0.0005-0.5 N. were examined, and the follow- 
ng results obtained :— 

Tabes VII. 



. 

Complete flocculation 

No flocculation 

Clay suspension of loam-clay soil. .... 

0.2 N. and over 

0.02 N. mid under 

» » » horizon A..... . 

0.2 » » * 

0.005 » » » 

» » » » B.. 

0.02 » » * 

0.003 » » » 

» » » » c. 

0,01 » >9 S> 

0,0005 M » * 

» » » original chalk. 

0.02 » » » 

0.002 » » !> 


Here also the strong action of the chloride of sodium on the clay 
suspensions of the marl loam, and especially the great difference 
between the concentrations which cause complete flocculation and no 
flocculation, is striking. In the experiments with chloride of sodium, 
the deposition proceeded much more slowfy than with the other 
electrolytes tried; during 24-48 hours considerable alterations could 
still be observed, which in the clay suspensions of the loam-clay soil 
and horizon A of the podsol clay soil were not nearly so grealta 
in the, clay suspension of the marl loam. The .explanation of this, 
• result must be sought in the influence of the NaCl on the hydrolytic 
■decomposition of the CaC0 3 and the further dissociation of the pros' 
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ducts of this decomposition. NaCl contains no ions co mm on to 
CaC 0 3 consequently the hydrolytic decomposition of the CaC 0 3 , 
under the influence of the NaCl, proceeds more quickly. If CaC 0 3 
precipitate alone is added to with a chloride of sodium solution, then 
perceptible quantities of the Ca(OH), in a short time go into solution 
according to the equation : 


CaC 0 3 + 2 H 2 0 = Ca (OH). + H 2 C0 3 

The Ca(OH) 2 is strongly dissociated into Ca” and OH’; ions 
H 2 C 0 3 , howevex, dissociates very easily into H .0 and CO. and only 
forms small quantities of ions H’ -f HC 0 3 ’ therefore a strong alkaline 
reaction in the solution can be shown with phenol-phtaline as indi¬ 
cator, and it can be easily shown that the solution contains Ca(OH)., 
and only very small quantities of Na 2 C 0 3 , NaHC 0 3 and Ca(HC 0 3 ) 2 . 
As, however, the hydrolytic decomposition in this case belongs to the 
slowly-progressing reactions (heterogeneous system), then probably 
on this account the difference in the concentrations which produce 
complete and no coagulation may be dissimilar; the former concen¬ 
tration is about 20 times greater than the latter, which was not the 
case with the electrolytes observed previously. The balance, in 
this case, can only be established after a long time. 


(7) Experiments with CaS 0 4 . 


The experiments were carried out with concentrations of 0.0003 N. 
-0.01 N. 


Tabpe VIII. 





Complete flocculation j 

| 

No flocculation 

Clay suspension of loam-clay soil .. 

i 

! 

0.005 N. and over ! 

0.001 N. and under 


» 

» horizon A of podsol clay soil 

0.005 » » » 

0.0005 a » » 

» 

» 

» » B d » » 

0.003 ■ u » « j 

0.0003 » i> » 

» 

» 

» » C » » » , 

0*001 ft » » 

i '' ? 

; 


■ » 

» original chalk ...... 

0.002 » » 3 ) 

! 0,0003 y> » » 


The clay suspension of the marl loam, with a concentration of 
gypsum of 0.0003 N., in 6 hours gave no deposit; after 24 hours 
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there was a slight deposit, and after 48 hours a fairly heavy one. There¬ 
fore, the concentration which produces no deposit is less' than 
0.0003. N., probably 0.0001 N. 

The lowest concentrations of gypsum, which will cause a complete 
flocculation of the clay suspensions, are about twice as high as the 
corresponding concentrations of sulphuric acid — the action of the 
latter is therefore stronger. 

(8) Experiments with Ca(HC 0 s ) 2 

The experiments were carried out with concentrations of 
0.0001 N.-o.oi N. s in which the Ca(HC0 3 ) 2 is considered as diatomic. 
The solution also contained free carbon dioxide — in the 0.02 N.-Ca 
(HC0 3 ) 3 solution moreover 0.01 N.-C0 2 — which might still further 
strengthen the action of the solution on the marl loam. The results 
were as follows 

Table IX. 





1 

I 

1 

i 

Complete flocculation 

j 

! No 

flocculation 

Clay suspension of loam-day soil , . 

1 

0,005 

N. and over j 

0.002 

N, and under 

A 

» 

>3 horizon A of podsol clay soil! 

0.004 

V) 33 31 i 

0.0005 

33 >3 )> 



» >i 3 B » )> 

;> i) ! 

0.002 

>3 « » 

0.0003 

53 ‘>3 3) 

» 

» 

» » C « 

U it 

0.0005 

» 33 

0.0001 

» )l 3* 


33 

» original chalk, . 


0.002 

1> » 3) 

i 

0.0005 

1) J) 3) 


Hence, it is seen, that the clay suspensions of the . marl loam are 
much more sensitive to Ca(H 0 O 3 ) 2 than the clay suspensions of the 
loam-clay soil and the upper horizon of the podsol clay soil. Here 
also are found considerable differences in the behaviour of the clay 
suspension of the loam-clay soil and that off he upper horizon of 
the podsol clay soil—the latter is flocculated by lower concentrations 
of Ca(HC 0 3 ) 2 , but especially low are those concentrations which cause 
no coagulation (electrolytic rising-value), 

(9) Experiments with Ca(HC 0 $ ) 2 and NaHCO r 

The analyses of numerous water extracts from various soils 
show that certain quantities of Ca(HC0 3 ) 2 and NaHC 0 3 pass over into 
the water-extract,, which is even found to be the case with very acid 
soils.' The' same salts are also found in the composition of the 
subsoil water. Even the so-called surface waters, for instance those 
flowing,'on the surface from woods and fields, contain certain 
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quantities of these salts; the NaHC 0 3 contents are in many cases 
perceptibly high, possibly exceeding o.ooi N. The contents of Ca 
(HC 0 3 ) 2 and Mg(HC 0 3 ) a in the surface waters are always relatively 
small, often even considerably less than the contents of the first-nam¬ 
ed salt. These salt contents can of course influence the flocculation 
process, and at the same time, therefore, the physical properties of 
the soil also. The experiments of Gedroiz showed that NaOH and 
Na 3 0O 3? even in concentrations of 0.00005 N., can completely stop 
the flocculation produced by 0.015 N. NaCl solutions. 

In the homogeneous system Ca(HC 0 3 ) 2 + KaKC0 3 both salts have 
common anions, which strongly influences the solubility of the 
Ca(HC 0 3 ) 2 . In a 0.02 N. solution of Ca(HCG 3 ) 2 , the NaH 0 O 3 in a 
concentration of 0.06 N., in 24 hours already causes complete deposi¬ 
tion of the chalk CaC0 3 ; in 5 days, however, the concentration 
of the Ca(HC 0 3 ) 2 solution is considerabty reduced by even such weak 
solutions of NaHC 0 3 as 0.001 normal. 

The experiments with the clay suspensions were carried out with 
various concentrations of salts; we will therefore consider separately 
the experiments with the clay suspensions of one of each kind of 
soil. 

a) Clay suspensions of loam-clay soil. 

These experiments were carried out about two months later 
than the experiments with the Ca(HC 0 3 ) 2 alone. In this time the 
clay suspension of the loam-clay soil had already considerably chang¬ 
ed its properties, and had become less sensitive to Ca(HC 0 3 ) 2 . At 
the beginning of the experiments the clay suspension, with 0,003 N. 
solution of Ca(IiC 0 3 ) 2 , in 24 hours gave a comparatively large deposit; 
at the time of carrying out the experiments about to be described, 
the clay suspension in 24 hours gave no deposit with a Ca(HC 0 3 ) 2 
solution of concentrations 0.003 N. and 0.004 N. f and also no deposit 
when at the same time, in addition to Ca(HC 0 3 ) 2 , there was also 
present in the solution NaHC 0 3 in concentrations of 0.000002 N. up 
to 0.15 N. 

The clay suspension of the loam-clay soil at the commencement 
of the experiments gave a fairly large deposit with 0.1 and 0.2 K 
solution of NaHC 0 3 . 

Exhaustive experiments could not be made, on account of the 
lack of provision of testing material and w r ant of time. With clay 
suspensions of loam-clav soil, experiments could only be' carried 
out with the assistance' at the same time of a 0,007 1ST. solution of 
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Ca(HC 0 3 ) 2 and the following concentrations of NaHC 0 3 solution: 
o.oi N., 0.005 N., 0.002 N., 0.001 N., 0.0005 0.0002 N., 0.0001 N., 

0.000005 JSL, 0.000002 N., 0.000001 N., 0.0000005 N. 

The deposit was complete in all the test tubes in 24 hours. Now, 
however, the tubes were interchanged and the observation repeated, 
when considerable differences in the condition of the tubes could 
be shown : after 40 minutes there was a fairly large deposit in the 
tubes with CA(HC 0 3 ) 2 without NaHC 0 3 , but the deposit in all other 
tubes with. NaHC 0 3 was very small. The deposit after an hour was 
much smaller in the tubes with NaHC 0 3 in concentrations of 0.002 N.» 
0.01 N., 0.0002 N.-Q.G005 N. and 0.000005 N.-0.0005 N., than 
n the tubes with NaHC 0 3 in the other concentrations examined 
io.ooi N., 0.00001 N. and under 0.000005 N.) the general forma- 
(ion after 1 }/% hours was more uniform; although the deposit was 
ttill not at all complete, the deposits in the tubes with NaHC 0 3 
sn concentrations 0.01 N.-0.002 N. were notab!} 7 smaller. The rep¬ 
etition of this experiment was unfortunately not possible. 

b) Clay suspensions of horizon A of the 
pod.sol clay.soil. 

The experiments with these clay suspensions were only carried 
out,with Ca(HC 0 3 ) 2 in the concentrations 0.003 N. and 0.007 N. 

In the first series of experiments without NaHC 0 3 coagulation was 
almost complete in 24 hours, as also in the experiment three months 
before ; the properties of the clay ■ suspensions were therefore not 
altered, as was the case with the clay suspensions of the loam-clay soil. 
The concentrations of NaHCO $ which were used, were between 0.15 

N. and 0.00001 N. Complete deposit after 24 hours could only be 
obtained with the concentrations 0.01 N.-0.002 N. of the NaHC 0 3> 
there was hardly' any deposit in the same time with the concentra¬ 
tions 0.15 N,- 0.02 N-, but again almost complete deposit, similar 
to those without NaHCO s , began to be seen with concentrations of 

O. 001 N. of NaHC 0 3 and even under that strength. The concentra¬ 
tion of NaTXC 0 3 between 0.02 N.-0.15 N. also very much' retarded 
the coagulation ; the deposit in these tubes also was very small after 
72 hours. After thoroughly shaking the tubes, an interesting phenom¬ 
enon was observed in the tubes with the concentration of NaHC 0 9 
of o.oi' N. After the first 24 hours the deposit in these tubes was 
complete,; after shaking, however, the deposit in these tubes proceed¬ 
ed much "more slowly than in the tubes with lower MaH0O 3 con¬ 
centrations, in which deposit was by no means complete in 24 hours. 
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This phenomenon can be explained by the fact that o.oi N.-NaHCO s 
solution considerably assists the deposit of 0 aCO 3 from the solution 
of Ca(HC0 3 ) 2 , as I was able to prove by special experiments ; the 
solution of the soda itself of the concentrations mentioned, on the 
contrary, exerts no influence at all on the coagulation of the clay 
suspension of horizon A. The deposit of the CaC0 3 from a 0.003 N.- 
Ca(HC 0 3 ) 2 solution by a 0.01 N. NaHC 0 3 solution also progresses, 
relatively quickly. 

NaH 0 O 3 in concentrations between 0.000003 N. and 0.01 N. was 
tested with 0.007 ^ T * Ca (HC 0 3 ) 2 solution. In all the test tubes 
with these concentrations the deposit was complete in 2 hours. After 
repeated mixing, and standing for 15 minutes, considerable differences, 
could be observed here also : flocculation was especially small with 
concentrations of soda solution of 0.005 N.-0.01N., 0.0005 N.-0.001 N. 
and 0.00002 N.-0.00005 N.; after an hour the flocculation in nearly 
all the test tubes was complete and equally great. 

c) Clay suspensions of horizon B of podsol 
c 1 a 3^ soil. 

The experiments were carried out with concentrations of 0.001 N. # 
0.002 N. and 0.007 N. of Ca(HC 0 3 ) 2 , The concentrations of NaHQ 0 3 
were in the first two series between 0.15 N. and 0.00001 N. 

The influence of the NaHC 0 3 was,' in the first series (o.oor N. 
-Ca(HC 0 3 ) 2 solution) as follows : The deposit was much greater in the 
test tubes with 0.15 N., 0.10 N. and 0.01 N. NaHC 0 3 than in the 
tubes with pure Ca(HC 0 3 ) 2 solution; the concentrations of 0.05 N. 
and 0,02 N. of NaHC 0 3 much retarded flocculation ; in all the other' 
tubes, i. e., with concentrations of NaHC 0 3 of 0.005 N. and lower, 
there was, in comparison with the pure Ca(ITC 0 3 ) 2 , solution, no in¬ 
fluence to be observed. 

In the second series the investigations *were more exhaustive; 
After an hour a deposit could only be observed in the tubes with con¬ 
centrations of NaHC 0 3 which lay under 0,00005 N., and even in 
these tubes none were so great as in the test tubes without any NaHC 0 3 . 
The difference disappeared after 4 hours, still the deposits, in the tubes 
with'0.02 N., '0,05, N., o.' 10 N. and 0.15N. — NaIIC 0 3 '— solution, 
were notably smaller. After 72 hours the deposit was complete 
in all the tubes except those with 0.02 „N. and 0.05 N.,,— KaHC 0 3 — 
solution./After'72 hours all the tubes were thoroughly shaken, and 
after 1 y 2 hours the/observations were repeated. A comparatively 
larger deposit was present in the tect tubes without NaHCG, and in 
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the tubes with concentrations of NaHC 0 3 under 0.00005 N., with 
concentrations of NaHC 0 3 between 0.00005 N. and 0.005 N. the 
deposit was small, and between the concentrations of NaHCG 3 of 0.005 
N. and 0.15 N. there was no deposit. 

In the third series., with concentrations of 0.005 N. Ca (HC 0 3 ) 2 , a 
heavy deposit began after an hour. Half an hour after shaking, 
it was observed that with concentrations of NaHCG 3 between 0.001 
3ST.-o.gx N. and between 0.00001 N.-o.00002 N. flocculation was 
retarded, but after x hour the difference disappeared. This dif¬ 
ference could be thoroughly investigated only by quantitative deter¬ 
mination, which, however, is difficult to carry out. 

d) Clay suspensions of marl loam (horizon C). 
The experiments were carried out with concentrations of Ca(HC 0 3 ) 2 
of 0.0003 3 ST., 0.001 N. and 0.007 N. The general formation was in 
' this case still more developed than in the experiments described above. 
The investigation was also made more difficult because some of the 
clay suspensions of the marl clay change even in a solution such as 
Ca(HC 0 3 ) 2 , and therefore also NaHC 0 3 , which, in the case of experi¬ 
ments lasting a long time, greatly alters the general formation. It can 
only be said that the flocculation of the marl clay by the addition of 
NaHCG 3 is not so much retarded as was the case in the above- 
mentioned experiments. A most unfavourable influence on the 
speed of flocculation and deposit is exerted by the concentrations 
of NaHC 0 3 of o 01 N.-0.05 N. with concentrations of Ca(HC 0 3 ) 2 
of 0.0003 N and o.oox 1 ST. ; with concentrations of Ca(HC 0 3 ) 2 there 
was the same effect, also some of the weak concentrations of NaHC 0 3 , 
but to investigate this phenomenon in detail, new and exhaustive 
experiments would have to be undertaken. 

xo. Experiments with CaSO A -\~NaHCO y 

These salts also react on each other by the extravasion of CaCO|, 
and there then remains an equivalent quantity of Na 2 S 0 4 in the 
solution. This can, easily be determined by the usual titration 
methods ; the concentration of the NaHC 0 3 becomes weaker, and 
there is a deposit of CaC0 3 . The concentration of the CaS0 4 solu¬ 
tion is very much reduced by the concentrations of the NaHC 0 3 
of o.x N., but a deposit of CaC 0 3 is also observed with lower 
concentrations of NaHC 0 3 (0.01 N.). 

(a) 1 Experiment's with clay' suspensions of 
loam-cl ay soil. The properties of the clay suspension of 
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loam-clay soil were much less altered by the solution of CaS 0 4 than 
was the case with the Ca (HC 0 3 ) s solutions. Several experimental 
tests showed that very small concentrations of NaHCO s greatly 
retarded the flocculation of the clay suspensions, even with those 
higher concentrations of CaSO + which cause complete deposit without 
the addition of NaHCO r The results are summarised in tabular 
form, where the degree of deposit is calculated according to the 5 
grade system: 5 — complete deposit, the liquid over the solid 

mass is perfectly clear; 4 — almost complete deposit, the liquid 
over the deposit is slightly opalescent; 3 — heavy deposit, particles 
of clay are still contained in the liquid, the liquid is muddy ; 
2 — the deposit is small, the liquid very muddy; 1 — the deposit 
very slight; o — no deposit. 


Table X. — Concentration of 0.004 N. CaSO . 


NaHCOs normal solution 

! 6 hours 

1 

24 hours 

48 hours 

72 hours 


2 

| 

i 

3 ! 

! 4 

4 


O 

0 i 

0 

. 0 

'O.05. 

O 

0 | 

! ° 

0 

0,02. 

O j 

0 | 

| O 

1 


O 

1 

! 1 

1 X 

0.005 . 

O 

1 | 

I 

: 1 

0.002 ... 

O 

1 

X 

j 1 

0,001. 

0 

1 

I 

I 

0.0005 .. 

O 

1 

I 

2 

0.0002 ... 

O 

2 ' 

2 

2 

0.0001 . , .. 

O 

3 ! 

3 

3 

0,00005 . ..1 

3 

4 ! 

4 | 

4 

0.00002 .. 

3 

4 j 

: 4 1 

! 4 

0,00001 ... . 

3 ! 

4 ! 

4 

, 1 ' 4 

0,000005.. . . . 

3 | 

4 ! 

4 

: 4 



The data quoted show that that all higher concentrations of the 
NaHC0 3 from concentrations 0.0002 onwards greatly retard floccu¬ 
lation, but the weaker concentrations, of 0.00005 onwards, rather 
hasten flocculation. The unfavourable influence was very marked 
of the higher concentrations of NaHC 0 3 with which the decomposition 
of the CaS 0 4 occurred by the deposit of CaC0 3 . Thorough 
observations, with repeated shakings, were made with the concen¬ 
tration of 0 aSO 4 of 0.01 N. 

5 —' Agr. mg. 


















66 ' INTERNATIONA!, ASSOCIATIONS 


Tabre XI. — Concentration of o.oi N, CaS0 4 . 


Concentration 

of normal solution NaHCO s 

4°’ 

Ill 


20 h 


x.25 

h 

2 ll 

4h 

24 li 

72 Ii 


1I1 

2h 

5 'h 


I 

3 

4 

5 


3 

4 

4 

5 

5 


1 

. 3 

4 

0,2.. 

0 

0 

0 

1 


0 

0 

0 

1 

2 


0 

a 

0 

0.15 ............ 

0 

0 

0 

1 


0 

0 

0 

1 

2 


0 

0 

O 

0.05 ... 

0 

0 

0 

1 


0 

0 

0 

1 

2 

ha 

| 

0 

0 

O 

0.02 .. 

2 

3 

4 

5 

60 

0 

0 

2 

3 

4 

0 

0 

0 

0.01 . . 

3 

4 

5 

5 

M 

2 

4 

4 

5 

5 

C 3 

■in 

0 

2 

3 

0.005.. . . 1 

2 

3 

4 

5 i 

03 

25 

2 

4 

4 

5 

5 

in j 

2 

4 

4 

0.002 . 

i O 

0 

3 

5 

ifi 

0 

2 ! 

3 

4 

5 


1 

2 

4 

0.001 . .j 

O 

0 

3 | 

4 

1 

0 

I 

2 

4 

5 

§ 


O 

3 

0.0005 . 1 

O 

0 

3 

4 

ft 

0 

I 

2 

4 

5 

m 

0 

1 

3 

0.0002 . . 

O 

0 1 3 

4 

! 

0 

I 

2 ! 

4 

5 ! 


0 

2 

3 

0.0001 .. 

O 






(destroyed) 





0.00005, . 

O 

2 

4 

! 5 


\; I: 

3 

4 

5 

5 


0 

3 

4 

0.00002 .a. 

O 

1 

4 

5 


| 2 

4 

4 

5 

5 


0 

3 

4 

0.00001 . . 

O 

2 

4 

5 


! 2 

4 

4 

5 

5 


X 

3 

4 

0.000005. 

O 

2 

4 

5 


1 2 

4 

4 

5 

5 


1 

3 

4 


The data given are obtained by simple observations, therefore 
a certain, personal equation error is not out of the question. With¬ 
out going into details, a few interesting results may be mentioned. 
The influence of the higher concentrations of NaHCG 3 was also un¬ 
favourable in these experiments, in which the deposit of CaC0 3 could 
be observed in individual experiments. The concentration of the 
NaHCO s of 0.02 N. is particularly interesting. At the beginning of 
the experiment the deposit in this tube was nearly complete in 4. 
hours, in 20 hours complete, but after the first shaking the deposit 
was by no means complete after 72 hours ; after the second shaking,, 
however, there was no more deposit present after 5 hours. Almost 
the same result is seen with the concentration of NaHC 0 3 of 0.01 N. 
— at the commencement this concentration, in comparison with the 
test tube without any NaHCQ 3 , influenced flocculation favourably, 
but later retarded it somewhat strongly. After the shaking , a fa¬ 
vourable influence on the flocculation was only observed with the 
concentration of JSFaHC 0 3 of 0.015 N., the lower concentrations exer¬ 
cised no influence or a. negative one. 

b. Clay sus pensions of horizon A. — The con¬ 
centration of CaSO. of 0.001 N. and the concentration of MaHCCL 

4 3* 

between 0.15 N.-0.0001 N. were investigated. An inconsiderable 

deposit was observed only with the concentration of the NaHCO, 
of 0.15 N., the other concentrations of NaHC 0 3 investigated 
completely retarded the coagulation. 
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With the concentration of the CaS 0 4 of 0.003 N. which by itself 
causes an almost complete deposit in 48 hours, the influence of the 
NaHCO s was somewhat different; the concentration of NaHC 0 3 of 
0.1 N. retarded flocculation; the concentrations of 0.05-0.005 N., 
however, assisted flocculation in the first 48 hours, but after the 
shaking a favourable influence was only to be observed with the 
concentrations of 0.005 l with the other concentrations there was 
no influence, or a negative influence, wfliich stands in relation to the 
alteration of the concentration of CaS0 4 by the depositing of Ca 0 O o . 

All the low concentrations of NaHC 0 3 (0.00005 N.-0.002 N.) 
retarded the deposit in the first 24 hours, but after 72 hours the 
difference was made up ; a retarding influence was only to be observed 
with the concentrations of 0.0002 N.-0.002 N. 

The concentration of NaHC 0 3 of 0.00002 N. exerted no retard¬ 
ing influence. 

c. Clay suspensions of horizon B . — The 
experiments w r ere only carried out with CaS0 4 concentration of 
0.001 N., which by itself gave a fairly considerable deposit in 
48 hours. Here also the higher concentrations of NaHCG 3 (0.005 
N.-o.i N.) favoured deposit in the first 48 hours ; after the shaking, 
however, the hastening influence could only be observed with the 
concentrations of NaHC 0 3 (0.0001N.-0.0002 N.) exercised a mark¬ 
edly unfavourable influence on flocculation. With still lower con¬ 
centrations of NaHC 0 3 (0.0001 N.-0.00002 N.) 110 retarding influence 
on the coagulation was observed. 

d. Clay suspensions of marl loam (hori¬ 
zon C) . — The experiments were only carried out with a con¬ 
centration of CaS0 4 of 0.0005 N., which by itself produces almost 
complete flocculation in 48 hours. The concentrations of NaH€G 3 
used were between 0.1 N.-o.00002 N. A pronounced retarding 
influence tvas only to be observed with the concentration of NaHC 0 3 
of 0,01 N. and with that not in the first 48 hours, but only after the 
.shaking and long standing. 

Characteristics of the samples 

OF SOIL USED FOR PRODUCING THE CLAY SUSPENSIONS. 

■ The. experiments described show that the clay suspensions of the 
loam-clay soil and of horizon A of the podsol clay soil are partic¬ 
ularly insensitive 1 to electrolytes. 
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The clay suspensions of horizon B show a greater sensitiveness, 
whilst the greatest sensitiveness is peculiar to the horizon C (marl 
loam). The last were even more sensitive than the clay suspensions 
of the original chalk, i. e., the almost pure CaC 0 3 of the highest 
dispersiveness. The last-named effect is probably connected with 
the concentration of the suspension, as in a litre about 10 times 
less was contained in the chalk suspension than in the suspension 
of the marl loam. 

The retarding influence of the NaHC 0 3 is especially great with 
the suspensions with CaS 0 4 and Ca(HC0 3 ) 2 , which produce no com¬ 
plete coagulation in 24 hours ; this influence is much greater on the 
suspensions of the loam-clay and of horizon A than on the clay 
suspensions of horizon B and C. This circumstance is of especially 
great importance in practical agriculture. Prof. Gedrqiz, in his 
publications, has already pointed out several times that manuring 
has a very great influence on the coagulation of the finest mechan¬ 
ical particles of the constituents of the soil. Prof. Ramann also, in 
his above-mentioned work, calls attention to the great importance 
of the process of flocculation, and considers it in connection with the 
structure of the soil. 

In practice I have never observed good soils, which on mechan¬ 
ical analysis without preliminary preparation — baking, treating 
with NH 3 , NaOH solutions — have given large quantities of par¬ 
ticles which were finer than 0.01 mm. Both the soils used — loam- 
clay soil and horizon A of the podsol clay soil — belong to the poor, 
infertile soils with relatively high chalk requirement. 

The podsol clay soil was more closely examined, and in the 
examination samples of soil were used from two neighbouring 
fields. The first field lay fallow in the year 1924, had received man¬ 
ure and 150 kg. of superphosphate per 1 ha., the other field had 
not been manured for four years. With the usual mechanical ana¬ 
lysis, both the soils gave 40 % of fractions finer than 0.01 mm., and 
about 10 % of fractions finer than 0.001 mm., but the mechanical 
analysis without any preparation of the analysing materials gave the 
following results: 


■ 

; 

Manured soil 

Umnanured soil ' 

Fractions liner than o.oi mm. 

Fractions' finer than o.oi mm ...... 

1 

5.32 % 

o-37 % 

' ' ■ ' 

n 

115% 

0.07, % 

I 

7.72 % 
0.64 % 

II 

1.53% 

0.14% 
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The first samples of soil (I) remained 20 days under water, the 
second (II) were dried at room-temperature, and only had water 
poured on them a day before the analysis; but on the addition of 
water for the second time, only very small quantities of the finest 
fractions were present. 

In practice it is often found that soils which contain a large 
amount of fine clay particles require much heavier and often 
repeated manuring to obtain satisfactory yields. 

Both the so-called productive and unproductive years are related 
to the flocculation and peptisation of the soil colloids. Productive 
years, according to the predictions of old people and the observations 
of practical men, are to be expected, in the zone of temperate cli¬ 
mate, after hard winters, when the soil has been well frozen through, 
and after dry summers when the soil has been thoroughly dried to 
a great depth. Experiments I and II show how great can be the 
influence of drying on the quantity of finest fractions in the soil. 
Even very poor soils in productive years may give good results by 
the usual manuring, but unfortunately productive years occur very 
seldom. 

A sufficiently high chalk content of the soil assists considerably 
the flocculation of the finest fractions of the soil, but cannot of 
itself alone produce the flocculation of these particles, since even the 
marl loam gave a suspension of clay particles for the experiments 
carried out. Practical work also shows that even the soils in the 
upper horizon containing CaC0 3 , in the temperate zone, require man¬ 
uring, although at greater intervals of time and in smaller doses 
than the poor infertile soils. Also pure marl loam, which has been 
brought to the surface of the soil by the carrying out of large works, 
such as the building of roads or railways, is at first only very slowly 
covered with vegetation, therefore it is,, in itself alone, not so fertile 
as might be expected. This result is connected with' the finest par¬ 
ticles of soil, which in the marl loam are not completely flocculated 
and may become peptonized. 

In order to explain the influence of various electrolytes on 
the coagulation of the clay suspensions of the samples of .soil 
examined, we must be acquainted with the genesis of 1 these 
soils. The effects observed, in the temperate zone, are in close; 
relationship' ■ with the transformation of the upper level of the 
soil, .since formerly the upper levels in Eettland contained Ca 0 O 3 , 
and the' alteration of the qualities of the finestparticles could 



7 o 


INTERNATIONAL ASSOCIATIONS 


only occur by time, with the washing out of the CaC0 3 from the 
upper levels. 

The soil profiles had the following appearances. 

(i) Profile of loam-clay soil . 

The loam-clay soil was taken from a low lying marsh converted 
into a field. 

A t (0-20 cm.) vegetable mould, contains 8.2 % comparatively well 
decomposed organic matter, reaction acid to litmus, the chalk re¬ 
quirement, determined according to the method of Hutchinson 
and Mceunnan and expressed as CaC0 3 , amounts to 0.76%. 

A 2 (20-50 cm.) grey loam, reaction acid to litmus, chalk require¬ 
ment 0.21 %. In a damp state the loam is very sticky, in a dry 
state very hard. 

B (60-70 cm.) bluish grey loam; the physical qualities are very 
bad, but it reacts neutrally to litmus. From 70 cm. onwards is 
found typical, unstratified, stony soil. 

For the expeiiments the upper part — 20-35 cm ‘ — °f horizon A 2 
was used, in which the poor physical qualities were particularly well 
marked. 

From the high content of organic matter and the poor physical 
qualities, the conclusion may be drawn that the soil has developed 
under the influence of excessive moisture. In this district also the 
subsoil water lies comparatively high, at a depth of about 80 cm. 
In comparison with other similar soil profiles, it must be pointed out 
that the horizon containing CaC 0 3 is very deep ; usually, however, 
this horizon lies at lesser depths, about 20-30 cm. below the level of 
the vegetable mould. Probably the explanation of this appearance 
is that the loam horizon in this case was somewhat sandy, the con¬ 
tent of particles finer than 0.01 mm. only amounted to 45.x %. 

In the development of the upper level of this soil the following- 
phases can ' be distinguished :— 

x. The -whole of the CaC 0 3 is washed out by the action of the 
deposit and the carbonic acid. 

2. The acid reaction of the soil shows that noticeable quantities 
of Ca )J ions are washed out, even those absorbed in the‘organic and 
mineral matter. At the same time, the quantity of salts in the 
ground water is reduced, which in its turn might increase the disper¬ 
siveness of the finest particles of soil. 

3. The small salt-content of the water, and, the high degree 



INTERNATIONAL SOCIETY OF SOIL SCIENCE, 


71 


■of dispersiveness of the finest particles of soil, have hastened the trans¬ 
formation of the sodium and calcium silicate. In the zeolitic class of 
products there appeared at the same time larger quantities of K* 
and Na ions, which would exercise a deteriorating influence on the 
zeolitic products, especially in the case where no Ca ” ions are con¬ 
tained in the solution, which could reduce this injurious influence. 

A complete chemical analysis of the loam and its suspensions 
could not be made. 

The following quantities of CaO were dissolved in hot 10 % 
hydrochloric acid:— 


A, 0-15 cm.. 0.571 % 

A 2 20-35 cm.0.224 % 

B x 60-70 cm.' 0.414% 

C r 70-80 cm.. 1.420 % 


The chalk contents of the upper level were obviousfy inadequate 
for obtaining a neutral reaction of the soil. The chalk contents of 
level A x are fairly high, but the contents of organic matter of the same 
horizon are also high ; for the saturation of tills matter considerable 
quantities of Ca” are necessary. 

A few more details are given relative to the contents of K a O 
and Na s O, which may be of great importance in explaining the 
properties of the loam-clay soil: 



k 2 o 

Na £ G 

Dissolved, in hot ro % hydrochloric acid. 

1 

0.240 % 1 

0.055 % 

.5 » cold 0.05 N. » » .. 

» » 1 litre Ca(HC0 3 )2 solution from xoo gm. 

O.OX2 % | 

0.0x2 % 

soil . 

0.0020 gm. j 

0.00x6 gm. 

?> » x litre clay suspension deposited by 



Ca(HC 0 3 ) 2 .. 

0.0060 gm. 

0.0085 gm. 


It must be pointed out that considerable quantities of' K a O 
are dissolved from hot 10 % hydrochloric acid solutions, although 
the loamclay soils always require much potash manuring. 

.According to Prof. Gbdroiz, the quantities of K s O qnd Na 2 0 
■dissolved by cold 0.05 N. hydrochloric acid may be taken as suitable 
.zeolitic bases for' exchanging with other cations. The quantities of 
Na a O found are small in comparison with the corresponding quantities 
from salt soils ;, if, however, these are exchangeable in solution, par¬ 
ticularly. as NaHC 0 3 , then they can without doubt deteriorate the 
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physical qualities of the soil and the development of the plants. 
This effect is frequently observed in agricultural practice when ap¬ 
plying lime to stiff soils, and also in plant growth experiments (17). 

The quantities of exchangeable K 2 Q and Ma 2 G in a litre of 0,02 

N. -Ca(HC 0 3 ) 2 solution on filtration through a thin (1 cm.) layer of 
soil, are small, but the concentration of the solution reaches about* 

O. 0001 N., which is sufficient to exercise a retarding influence on the 
flocculation of the clay suspensions. The same experiments have been 
repeated with other loam-clay soils, and it has been shown that the 
amount of K 2 0 exchanged from very poor loam-clay soils is 10 times 
greater, but the quantities of Na 2 Q 5 times greater. 

It would have been of special interest to determine the quan¬ 
tities of K 2 G and Na 2 G in the liquid of the clay suspension, especially 
because it had an acid reaction to litmus. .Until now I have not 
been able to do this, as the liquid could not be separated from the 
clay particles, I have, however, determined those quantities of K 2 0 
and Na 2 G which were contained in the liquid after deposit of 
the clay particles with small amounts of Ca(HC 0 3 ) 2 , as a part, 
of the K 3 and Na 3 absorbed in the clay particles could pass over 
into the liquid. ' This experiment gave considerable quantities in 
1 litre of the liquid : K 2 0 — 0.0060 gm. and Na 2 0 — 0.0085 gm. 

The clay suspension contained 4.43 gm. of clay particles in 1 
litre and the percentage content of the clay particles was K 2 0 —0.14 
and Na 2 0 —0.19 %, which are noticeable amounts and are character¬ 
istic of soils containing alkaline salts (salt soils). With regard to 
the details given, it must be remarked that the clay suspension was. 
kept in a glass vessel for about 3 months, and during this time some’ 
K 2 0 and Na 2 G might pass into solution from the glass, consequently, 
the data obtained may contain a slight error. It seems probable tnat 
fairly large amounts of the mon-atomic cations might be found in 
distilled water or rain water after it has remained for a few months 
in glass vessels. As, however, equally large amounts' of the same' 
cations are found in other soils which have been examined, it may be 
assumed that if the amount found is not quite accurate, it is very near 
to the actual value. This investigation, however, will be repeated, 
when the tests will be carried out in glass vessels lined with lacquer. 

The investigations carried out justify the conclusion that the 
finest fractions of the loam-clay soil must not only he assumed to be un¬ 
saturated, i« e. y requiring a greater or lesser amount of lime (containing 
H* ions), but also contain absorbed K* and Na 3 ions:, the same must 
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also be considered as amongst the most important factors , which raise the 
degree of dispersiveness of these soils , and reduce the sensitiveness of the 
clay suspensions of these soils to electrolytes. 

It must also be pointed out that by treating the sample 4-5 times 
with 1.0 N. NaCl solution, by which the Na J contents of the zeolitic 
products are increased, the dispersiveness of the loam-clay soil can be 
considerably raised, although the loam-clay soil, even after such 
treatment, has’ an acid reaction to litmus paper. After the washing 
out of the NaCl, the loam-clay soil gives a much greater quantity of 
clay suspension. 

In the case of a sample of soil from the Kubanj district (Cau¬ 
casus), after treatment with NaCl solution, and after washing out 
this solution, Prof. Gedroxz was successful in reducing almost 50 % 
of the original weight of the soil in colloidal solution (18) (the dia¬ 
meter of the particles was less than 0.28 ^). 

2. The section of the podsol clay soil. 

The following horizons can be differentiated in the soil section. 

A z + A 2 (0-18 cm.) Upper horizon much metamorphosed, of 
bright grey colour, the content of slightly decomposed organfic 
matter amounts to 2.52 %, it has an acid reaction to litmus paper. 

B 2 (18-22 cm.) Uoam of yellow colour with very poor physical 
properties ; acid reaction. 

B 2 (22-52 cm.) Brown loam containing no CaC 0 3 , and which 
after being well dried splits up into sharp fragments ; when dry, it 
is firm, when damp, sticky; weak acid reaction. 

C (52 cm.) Stony unstratified loam with 16.2 % CaC 0 3 (The 
MgCO s is also reckoned as CaC 0 3 ). 

In the experiments the horizons A z + A 2 , B 3 and C were used, 
which are described briefly as A, B and C. 

The mechanical composition of the soil, passed through a 1 mm. 
sieve, was as follows :— 


Tabee XII. — Mechanical Composition of Podsol Soils. 


— - —- ..*.. 

' Description 

Coarse 

particles 


! B 

C 


nun. 

% 

% 

% 

Coarse sand .. 

I 

-0.25 

3.43 

3.25 

6.13 

Fine sand .. 

0.25 

- 0.05 

34-30 

32.70 

42.34 

Coarse silt. 1 ............. : 

O.05 

- O.OI 

23-54 

!' 11.66 

14.03 

Medium silt . ... 

O.OI 

- 0.005 

21.7° . 

19.15 

17.11 

Fine silt. 1 .. 

0.005 

— O.OOI 

6.45 

‘ 8.87 

5-76 

Clay particles. 

. 

r, 0.001 

10.58 

1 24.36 

14-63 












74 


mTBinSTATlONAL ASSOCIATIONS 


The samples of soil were prepared for tire mechanical analysis 
by drying in the oven, a few drops of ammonia being added. The 
content of fractions coarser than i mm., in the levels named, were 
as follows : 

ABC 
20.1 % 6.6 % 17.2 % 

The coarser fractions of the first two horizons consisted of par¬ 
ticles of the primary rock, those of the last horizon, however, in 
addition to the primary rock contained large quantities of limestone 
of the Silurian formation, and some dolomite, presumably of the 
Devonian formation. It is seen from the mechanical composition 
that the upper horizon A has not only lost all the CaC 0 3 , but also 
large quantities of the finest fractions (clay particles), which were 
washed out and collected in horizon B. 

The lime requirement according to Hutchinson, as CaC 0 3 , 
and the quantity of CaO released from hot 10 % hydrochloric acid, 
were as follows :— 

Oeve 3 A. Ivevel B. 

Time requirement as CaCC>3 0.25 % 0.16 % 

Time content CaO ... . . 0.069 % 0.930 % 

Although the CaO content of horizon B is high, the clay sus¬ 
pensions of this horizon, a few hours after the production of the sus¬ 
pension, showed a distinct acid reaction, but after standing for about 
3 months the concentration became neutral. It may be assumed 
that in this time a certain quantity of cations had become separated 
from the silicates, which altered the reaction. 

The total content of K a 0 and Na 2 0 were only determined in 
the marl loam (horizon C) and in the fraction of the mechanical 
analysis of the sample :— 

Tabus XIII. — K 2 0 content of Marl Loam . 






1 

Na g O 

Marl day 




! 0/0 

2.28 

% 

0.77 

1 

l 

of marl 

loam ...... 1 

— 0.25 mm. 

1.28 

1 " O.73 

» 

» 

» ...... 0.25 

- 0.05 » » 

1.22 

0.74 

.» 

» 

» ...... 0.05 

— 0.01 » » 

2.67 

0,60 

» 

» 

5) . . . . . . 0.01 

— 0.005 » 

4-58 

! 1*32 

' », 


)> ...... j 0.005 - 0,001 » » 

4.60 

0.73 


>v 

8 ...... 1 

< 0.001 » » 

3*^0 

0 

M 

O 

vO^ 
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The data giveu show that the silicates with specially high con¬ 
tents of the cations mentioned are contained in the comparatively 
coarse fractions (o.oi-o.ooi nun.) ; in the finest fractions they are 
present in much smaller quantities. 

Fractions given as finer than o.ooi mm. are those products 
which did not deposit from a bed of water 10 cm. deep in 10 hours. 
In the tests clay particles were used which had not deposited in 
the course of 3 days. The content of K 2 0 and Na 2 0 of these 
particles has not been determined. Here also, as with the loam-clay 
soil, the amounts of K 2 0 and Na 2 0 were determined which, (I) , 
were set free from hot 10 % hydrochloric acid ; (II) from cold 0.05 N. 
hydrochloric acid ; (III) set free in 1 litre of' 0.02 N. Ca(HC 0 3 ) 2 
solution by filtering the solution through 100 gm. soil in a layer 
1 cm. thick (the filtration lasted 48 hours) ; (IV) were contained 
in 1 litre of the solution with the clay particles which were to be 
examined. The determination gave the following results: 


Tabee XIV. — Estimation of K 2 0 and Nafi in Marl Loam. 


1 . , 

A 


B 

c 



| k 2 o 

N%0 

k 2 o 

| Na^O 

Xa O 

NaujO 

I. ..... . 

0.165 % 

0.021 % 

°-555 % 

1 i 

; 0.050 % j. 

0.390 % ■ 

O.150 % 

II. . 

O.OIO % 

0.013 % 

0.015 % 

1 0.019 %;! 

0.019 % 

0.021 % 

m.'! 

I 0 0026 gm. 

0.0042 gm. 

; 0.0042 gm.; 0.0043 gm.| 

0.0038 gm. 

0.0085 gm. 

IV. ..... I 

1 

0.0070 gm u 

0.0030 gm. 

! 0.0040 gm 

i 

o.oi 10 gm.j 

0.0030 gm. 

: 0.0080 gm. 

1 


An especially large quantity of potash soluble in hot io % 
hydrochloric acid is contained in horizon B, about 3 times as much 
as in horizon A. Cold 0.05 N. hydrochloric acid also onfy dissolves 
small quantities of the cations mentioned from this soil, but con¬ 
siderably more from the marl loam than from the upper levels. Con- 
siderably smaller quantities of these cations are abstracted in the 
Ca(HC 0 3 ) 2 solution. For the last determinations, IV, the clay par¬ 
ticles of horizons A and B had to be flocculated -with the smallest 
possible quantities of Ca(HC 0 3 ) 2 , which could, however, take over 
in solution a part of the K 2 0 and Na 2 0 absorbed by the clay par¬ 
ticles. Here the especially high content of K 2 0 of the clay particles 
of horizon A is striking, but the Na 2 0 content is very small. The 
highest Na 2 0 content is observed in the clay particles of horizon 
B —o.ono gm. to the litre. 

It must also be pointed out that the amount of K 2 0 and Na 2 0 
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passed over in solution from the clay particles of the marl loam are very 
near to the content of these compounds in the subsoil water; even 
in the subsoil water are found in i litre about 0.0022-0.026 gm. of 
K 3 0 and 0.0060-0.0087 gm. of Na a O, if the subsoil water contains 
Cl’ and SO + ”. 

If the figures of the last group (IV) are calculated on the content 
of the clay particles to the litre even higher figures are obtained. 


Weight of clay particles per litre 2.76 gm. 1 1.56 gm. 3.24 gm. 

Content of clay partidesin \ ° 0 f $ \ 


These figures may perhaps be too high, since a certain amount of 
mon-atomic cations might have passed over into the solution from the 
glass vessels in which the clay .suspensions had been stored for about 3 
months before the tests. Still, the relatively great differences which 
were found in the contents of these cations in the different horizons, 
show that this error cannot be very great. If the content of K 2 0 and 
Na 2 0 in the clay particles is so high, then they stand very near to 
the alkaline salt soils, that is, the finest particles of the soil contain 
K’ and Na ions which may exert an injurious influence on the phys¬ 
ical qualities of the soil. It has been pointed out that the physical 
qualitites of the marl loam cannot be considered as good, although 
the chalk content of the marl loam is high. The content of CaC0 3 , 
however, increases the sensitiveness of the finest fractions of the 
marl loam to the ordinary elctrolytes examined, and also to the 
solution, of C0 2 in water. 

These experiments also afford an explanation of the phenomenon 
that the soil requires no dung manuring after liming, the finest frac¬ 
tions of the soil, after liming, are flocculated with very small quanti¬ 
ties of salt, the clay particles of the upper horizon are not so easily 
peptonised and the pores of the soil are not so easily stopped up by 
percolation of the deposits through them, the air can therefore pe¬ 
netrate more easily even to the deepest levels, in which the roots 
of the plants can more easily develop. 

As regards the injurious influence of liming, in addition to the 
experiments' of P. Kossowxtsch and L. Ai/thmtsen quoted above, 
there may be mentioned the experiments of Gedroiz (20), according 
to whom the injurious influence of heavy liming can be considerably” 
.reduced by carbon dioxide in the plant vessels or by supplying the 
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plants with water containing carbonic acid. By such treatment the 
Na a C 0 3 is converted into NaHCQ 3 , which has a less injurious effect 
on the plants. The following sample of loam-clay soil from the neigh¬ 
bourhood of Hasenpoth in Latvia shows that the strong acid soils 
really contain considerable quantities of absorbed mon-atomic ca¬ 
tions ; 


1 

k 3 g 

Na a O 

!" 

Dissolved in hot 10 % hydrochloric acid ..! 

0.500 % 

0.105 % 

» » cold 0.05 N. hydrochloric acid. j 

» from 100 gm. soil in i litre of 0.02 N„ i 

0.019 % 

0.032 % 

Ca(HC 0 3 ) 2 solution.. 1 

0.0108 gm. 

0.0175 gm. 


In the district mentioned it is found that the liming of similar 
soils has an injurious effect, although the lime requirements, of the 
soil are very high — 0.34 % as CaC 0 3 . With this loam-clay soil 
thorough tests were made as to the permeability of water, and in 
some cases was found in the percolating water not only NaHCG 3 / 
but also Na 2 C 0 3 . This experiment will be more closely considered 
in a special treatise. 

3. Characteristics of the original chalk. 

The original chalk, from which the suspensions of the finest par¬ 
ticles were obtained for the experiments, differs considerably from 
other original or field chalk, since on thorough drying no loose chalk 
is obtained, but fairly hard pieces. It contains no coarse crystalline 
CaC 0 3 and' hardly any organic matter.' On filtering a 0.02 N. 
Ca(HC0 3 ) 2 solution through this lime, from 1 litre was obtained 
0.0054 gm. K 2 0 , and no Na 2 0 . 

The suspensions of the finest particles of this sample of lime 
were deposited completely in about 10 days, as fairly large quantities 
of Ca(HC0 3 ) 2 passed over into the solution ; if, however, the solution 
was replaced by distilled water, then the dispersiveness of the finest 
products was increased, and a suspension again obtained. 

General Conclusions. 

We will not consider here Freundlich's theory concerning the 
general laws of the flocculation of negative suspensions, concerning 
which much has already been written in the treatises of the above- 
mentioned author, and which Hager G. (21) treats exhaustively in 
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a recently published treatise ; attention will be drawn only to the 
most important factors, which as can be concluded from the experi¬ 
ments quoted, reduce or increase the influence of electrolytes of the 
flocculation of clay suspensions. 

Very great importance is attached to those cations which are 
absorbed by the finest products, and which can pass into solution by 
diffusion ; this can very greatly alter the sensitiveness of the suspen¬ 
sion to different electrolytes. It also explains why the clay suspen¬ 
sion of soils with high lime requirements are much (about 10 times) 
less sensitive to all the Na’ compounds examined than are the clay 
suspensions of marl loam. 

If those concentrations of the electrolytes examined are compared 
which produce complete flocculation of the clay suspensions of the 
mail loam and of the loam-clay soil, then the difference between 
these concentrations is least with Ca(OH) 2 -o.oo2 N. and 0.005 N. 
The explanation is probably to be sought in the properties of the 
Ca(OH) 2 : first, the dissolving out of the Ca” from the marl loam, 
and secondly the solution of the K 2 0 and Na 3 G, are delayed, as was 
shown by Prof. O. Temmermann and T. Fresenius (22) in a number 
of experiments. By the influence of the Ca( 0 H) 2 the differences in 
the properties of both cla3 r suspensions were compensated for. 

The greatest difference to be recorded in the behaviour of the 
two clay suspensions mentioned is with regard to NaCl (20 times) 
and against NaOH (15 times). This result can be explained, as 
the clay suspensions of the loam-clay soil, having a high lime re¬ 
quirement, could not yield a great amount of Ca” ions to the solution, 
whilst the clay suspensions of the marl loam yielded considerable 
amounts of these ions, at all events under the action of the NaCl 
solution, which moreover assisted the hydrolytic decomposition of 
the CaCQ y A specially great difference is also to be noted in those 
concentrations of NaCl solution which produce no further flocculation; 
with the clay suspensions of the loam-clay soil this is a 0.02 N. so¬ 
lution, whereas with the clay suspensions of the marl loam it is a 
0.00005 N. solution,, the .difference being, therefore, 40 times as great. 

An important factor also is the hydrolytic decomposition of the 
combined silicates ; the' cations which become free by this decom¬ 
position will influence flocculation. That such hydrolytic decom- 
. position,occurs has been shown, with the clay suspensions of horizon 
B, which at, the beginning had an acid reaction against litmus paper, 
but after some' time became neutral. The acid soils requiring lime 
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differ in this respect from the neutral'soils. The composition of the 
upper horizon of the podsol clay soil, in which the content of Na 2 0 
is noticeably reduced, already points to this. Also the disintegrated 
layer of the primary rock loses very much of its JNTa 2 0 in acid soils, 
whereas in neutral soils the primary rock shows no disintegrated layer. 
The brown-coloured forest water also' has a fairly high content of 
Na s O although it has an acid reaction to litmus paper. All these 
results point to the fact that with insufficient chalk content, fairly 
large quantities of Na 2 0 pass over into solution, which can influence 
the properties of the suspensions of the finest articles. 

I would also point out that the retarding effect of NaH€ 0 3 on 
the coagulation of the suspensions is especially great in those cases 
where the soil requires lime. Usually the explanation of the retard¬ 
ing effect of the NaHC 0 3 is that this compound is dissolved in the 
solution with the formation of Na 2 C 0 3 which is hydrolytically de¬ 
composed into the strongly dissociated NaOH and the weakly disso¬ 
ciated carbonic acid, which latter further decomposes into H 2 0 + 
C0 2 ; OH' ions are also formed in the solution, and these have a 
stabilizing action on the suspensions. This explanation may be 
correct in those cases where Na 3 C0 3 and higher concentrations of 
NaHC 0 3 are used which, after some time have an alkaline reaction. 
The lower concentrations of the NaHCO s , below 0.002 N. however, 
after a few days show no alkaline reaction against phenolphtaline, 
whilst the stabilizing influence of the NaHC 0 3 is observed in much 
more dilute solutions. 

In this case, the explanation must probably be sought in the 
intermingling reaction between the NaHC 0 3 solution and the clay 
suspension. If the clay suspension contains absorbed XT ions which 
are capable of intermingling with Na* ions, then the dispersiveness 
of the suspension, according to the investigations of Gedroiz, is 
considerably increased, the IT ions pass over into the solution, where, 
with the HC 0 3 ions, they form H 2 0 and CO s . I have already 
mentioned above that, according to the investigations of Gedroiz, 
the suspensions of higher dispersiveness are only flocculated "by higher 
concentrations of electr0l3T.es. That is probabh 7 also the chief 
reason why the action of the NaHCO a solution is comparatively 
small on the clay suspensions of the marl loam, and the action of 
this solution is equally small on the clay suspensions of acid soils 
when at the same time they are under the influence of higher con¬ 
centrations of Ca (HC 0 3 ) 2 and CaS0 4 . 
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Tiie second negative quality of the NaHC 0 3 is that it retards 
the solution of the Ca(H 0 O 3 ) 2 , as both these compounds have the 
same anion, and it assists the deposition of the CaC 0 3 from the so¬ 
lutions of Ca(HC 0 3 ) 2 . ■ This effect is shown by concentrations of 
MaHC 0 3 of 0.0005 N., which may often be found in the ordinary 
soils, but which must not be included amongst the alkaline soils. That 
is also one of the . reasons why, in determining the lime requirement 
of soils in accordance with the method of Hutchinson and Mc¬ 
Lennan, in many cases even marl loam shows an acid reaction. 

Higher concentrations of NaHC 0 3 of 0.01 N. and over also as¬ 
sist the decomposition of the 0 aSO 4 , to which I have already drawn 
attention above. The properties mentioned of the NaHC 0 3 may 
have a retarding influence on the flocculation of the clay suspensions 
both of acid and of neutral soils. Larger amounts of CaS 0 4 count¬ 
eract this retarding influence, since in these cases Na 2 S 0 4 is formed 
instead of NaHC 0 3 . 

These experiments point to the very great importance of lime 
in agricultural practice, in districts in which the amount of rainfall 
exceeds the evaporation, and from which, therefore, a certain amount 
of electrolytes, and amongst others Ca”, is removed from the upper 
level of the soil and carried into the lower levels. When the soil has 
a high content of lime, carbonic acid possesses almost the same pro¬ 
perties as sulphuric acid, consequently in these cases the carbonic 
acid set free from the roots of the plants can cause flocculation of the 
finest particles of the soil, and improve its physical qualities provided 
no other factors have a retarding influence on the development of 
the plants. If, however, the lime content of the soil is not great, 
then gypsum may become of considerable importance, as CaS0 4 , 
in comparatively small concentrations, can cause flocculation of'the 
finest particles of the soil. Very great importance is attached to 
the external morphological characteristics of the soil, which have 
already been noticeable when considering the soil profile of the podsol 
clay soil. By means of these characteristics, and without a close 
■chemical examination of the soil, the processes in the development 
of the soil may be estimated and the necessary improvements may 
also be foreseen which must be carried out in order, according to 
Prof. Ram,Ann (23), to place the land in a good, healthy condition. 

F. WlTYN. 
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Abstracts and Literature . 

Soil Physics. 

The Preliminary Treatment of Soils with Ammonia before an After- 
' berg Slime Analysis. 

Beanck, B. and AeXEN, P. Bin Beitrag zur Prage nach der Vorbehand- 
lung der Boden mit Ammoniak fur die Atterberg Schlammanalyse. Journal 
fur Landwirischaft, Vol. 72, No. 3, p. 152, 1924. 

The method recommended by H. Kappen of heating all soils, which 
are suspected of having been influenced by absorbed iron hydroxide or 
aluminium hydroxide, on the waterbath with 2.5 % ammonia, before 
carrying out an ATTERBERG slirnd analysis, cannot be recommended by 
the authors unreservedly fox all soils in view of their experience. 

Mikeas. 

Soil Chemistry. 

Base Exchange in Soils. 

i A general discussion held by the Faraday Society, December 1924. 

. The separate subjects, reprinted in this book, have been already 
dealt within separate abstracts in this, journal. The book is composed 
of the following papers. 

Hxs$m&, D. J. Introductory paper. 
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Comber, N. M. The role of electro-negative ions in the reactions 
between soils and electrolytes. 

Page, H. J. and Wieeiams, W. Studies on base exchange in 
Rothamsted soils. 

Robinson, G. W. and Wxeeams, R. Rase exchange in relation to 
the problems of soil acidity. 

Saint, S. J. The relation between the P H , tie lime requirement, 
and the thiocyanate colour of soils. 

Fisher, E. A. Base exchange in relation to adsorption. 

Fisher, E. A. Base exchange in relation to swelling of soil colloids 
General discussion. R. G. 

Estimation of Titanium in Minerals, Ores and Industrial Products. 

Earnery, O. L. and Xshan, R. M. Zeiischrift fur wnalyiische Chemie, 
Vol. 65, No. 9, 1925. 

The paper deals with the gravimetric, volumetric and colorimetric 
methods for the estimation of titanium in different substances, as suggest¬ 
ed by various authors, and quotes the corresponding literature. 

Niexas. 

An'Inquiry on Liming and into the Best Means of Extending the Prac¬ 
tice. 

Enquete sur le chaulage et les movens propres a developper la prati¬ 
que de cet amendement. Bulletin de VOffice de Renseigmments ag-ncoles , Mi- 
nistere de V Agriculture. Paris, August, 1925. 

VIII Region: South. 

Two parts; East of the Rhone (Cevennes). West of the Rhone 
(Provence), 

A. Cevennes and Languedoc, 

Ardeche Department: Consists on its central massive of granitic, 
Jurassic, Cretaceous and volcanic beds, and has large valleys running 
down to the Rhone. 

Important' lime-burning kilns exist at Teil and at Viviers, but, 
very little liming is done in the Vivarais. 

Card Department: The granite Cevennes axe the home of the calci- 
fuge chestnut-trees. On descending into the valleys alluvium is found; 
Gar dons, Ceze are poor in lime, but quite fertile notwithstanding. 

The Pliocene deposits in the South of the department are completely 
lacking in lime. Despite this the practice of liming is very much neg¬ 
lected in this vine-growing department. 

Aude Department: the tertiary calcareous strata are neither vine¬ 
growing nor limed. They do not lime regularly, in this district, because 
it. requires about 1500-2000 kgs. per hectare every 4-5 years for the gra¬ 
nites, schists and mica-schists of the Black Mountains. 
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Department of the Pyrenees . East: the soils are of very varied com¬ 
position, and the practice of liming is neglected. 

B. Provence. 

Vanclme Department. Entirely calcareous. 

Department Bouches-du-Rhone. Generally rich in limes, nearly 20- 
25 % in the alluvium of the Rhone. 

Only the stony plain of Crau (diluvium) is lacking in lime. But 
it is not intensively cultivated except the parts irrigated by the water 
of the Durance, which also contains lime. 

The magnesian lime (dolomite) and calcium cyanamide give good 
results in the Durance valley. 

Drome Department : only a small portion is granitic, the rest is suf¬ 
ficiently calcareous. Except on the molasse or Pliocene plateau often 
clayey and in the low valleys of the Drome, Yalloire, Galaure, Bancel, 
Herbasse and Isere, the practice of liming is neglected. 

Basses-Alpes Department : the cultivated areas are generally pro¬ 
vided with sufficient lime. 

Var Department : there is a lack of lime in the Maure and the Esterel 
massives. The scarcity of manure causes liming to “ scorch ” the soil. 
The lime-kilns are disappearing. 

In the' market-gardens of Hyeres basic slag is used. 

AIpes-Mariiimes Department: No liming is done. To the east of 
Cannes the granite-triassic massive is planted with the calciftige mi¬ 
mosa bushes. The soils all over the department are sufficiently calcar¬ 
eous for the cultivation of flowers or for large-scale farming, which is 
not carried out beyond the tertiary marl plateau or in the alpine valleys. 

Corsica . 

Nearly all districts are deficient in lime. Everywhere liming is 
so far no more than an experiment. 

It must be added that under the Mediterranean climate the prac¬ 
tice of liming is generally neglected ; in humid climates, however, lime 
supplements the sun and helps nitrification. ^Pierre Earue. 

Methods of Estimation of Humus in Soil. 

COBXJNS, O. Engelhardtsche Ver sucks station. No. 2. 

The application of Ischtscherekofe’s method of humus estimation 
in soils in the agrochemical laboratory of the Engeehardt experimental 
station did not yield accurate results. Better results were obtained 
by using 1-2 grams of soil instead of 0.5 gram, for an analysis and heat¬ 
ing this to boiling point with 50 cc, of water and 20-25 cc. of 10 % sul¬ 
phuric acid. To this is then added the required quantity of potassium 
permanganate and the whole is boiled for an hour. The humus con¬ 
tent of a soil can be estimated with great accuracy by heating the soil 
with permanganate and sulphuric acid and absorbing the evolved car¬ 
bon dioxide by means of caustic potash. The mixture of caustic po¬ 
tash and soda is analysed by Winkeer's method. Author. 
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Manna! of Mineraiogical Chemistry. 

DOBLTER, C. and XyBiXMBiBR, H. Handbuch dev Mineralchemic* .With 
many illustrations, tables and diagrams. Four volumes. Theodor STbxn- 
kqff, Dresden and Leipzig, 1925. 

This already reviewed and well knowm work is continued with the 
two volumes now published. Vol. II, xi (iron ores) and Vol. IV, 2 (cop¬ 
per and iron sulphides, silver sulphide, ores and tetrahedrite). 

SCH. 


The Estimation of the Very Small Quantities of Iodine. 

F'ELLENBBRG, v. Th. Die Bestimmung Kleins ter Mengen Jod. Zeit- 
schrift jur analyiische Chemie , Vol. 65 (1925), No. S, pp. 326-332. 

The author who studied the occurrence of minute quantities of 
iodine in nature and the question of iodine metabolism in general at the 
request of the Swiss Crop Commission, gives in this paper a number 
of methods which can be used in estimating very small quantities of 
iodine, as they are found almost everywhere. Quantities from o.ox gnu 
to the xo millionth part of a gram can be estimated. The author deals 
with the quantitative estimation, the colorimetric estimation, the se¬ 
paration of organically and inorganically combined iodine, as for exam¬ 
ple iodine in water (sea-water) in salts (rock salt) in minerals, in soils, 
in plant and in animal substances, etc. ’ He also investigates the con¬ 
tent of iodine in the case of iodised salts. For further particulars see 
Biochem. Ztschrft , 142, 246 (1923) 152, 1x6, 128, 132, 135, X4i, 153, 
172, 185 (1924). MiiL Lebensmittelmitersucfmng u, Byg., 14, i6x, 305 
(1923) ; J4, 185 (1923). Biochem . Ztschrift, 152 , xx6 (1924). 

Nirlas. 

The Determination of the Cations found Adsorbed in Soils by the 

Hydrochloric Acid Method. 

Gbdroiz, K. Die Bestimmung der im Boden in adsofbiertem Zustande 
befindlichen Kationen nach der Salzsaurmethode. Journal /. Expenm. Agro¬ 
nomic, 1924. 

I worked out a method for the determination of the cations found 
adsorbed in the organic and inorganic parts of the soil, namely by their 
displacement by the ammonium ion. from ammonium chloride (see my 
work in Journal Experim. Agronomic, vol. XIX, (19x8), p, 226). As 
the result of further experimental work a new method is now proposed 
which by using cold hydrochloric acid of low r concentration is not only 
much simpler and much more convenient than the former one, but what 
is also of great importance, much cheaper. This new method is'based 
on the observation that, on treating a soil with hydrochloric add of con¬ 
centration not higher Than 0.05 N., an exchange of cations takes place 
between the hydrochloric acid and the zeoliths of the soil, but there is 
no dissolving. 
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The course of an analysis with this method is as follows : The soil 
sample {5-25 gms. according to its content of adsorbed bases and the 
completeness of the analysis) is treated in the cold with 25-50 cc. of 0.05, 
HC 1 (special accuracy is not required) in a porcelain basin of moderate 
size, then filtered through a filter paper (hardness 602) and washed 
with the same acid until the washings show a negative tests for cal¬ 
cium, The filtrate is then treated in the manner usual for, hydrochloric 
acid extracts. Author. 

The Ultramechanical Composition of the Soil and its Bependance upon 

the Adsorption of its Occurring Cations. Liming as a Means of 

Improving the Ultramechanical Composition of the Soil. 

Gbdroiz, K. Die ultramechische Zusammensetzung des B odens und 
Hire Abhangigkeit von der Art des im Baden in adsorbiertem Zustande 
befindlichen Kations. Journal /. Experim. Agronomie , 1924. 

In a previous paper the author has shown that the colloid nature 
of a soil, as estimated by its swelling, is in close relation to the adsorp¬ 
tion of its cation. In this paper an account is given of experimental 
work which proves that the mechanical and especially the ultramechanical 
composition of a soil (the fraction < 0.001 mm.) is changed according to 
which cation saturates the adsorption complex of a soil. Investigations 
were carried out with reference to the action of Na, NH 4 , K, Mg, Ba, 
Al, Be and H in replacing the naturally adsorbed bases (Ca and Mg). 

All soils investigated by the anthor which contained as adsorbed 
bases only Ca and Mg, and even the most loamy types of soil, did not 
show the presence of particles of colloidal size (0.25 micron) ; and even 
after the application of methods recommended for the preparation of 
soils for mechanical analysis the soils did not show more than 1 % of such 
particles. The substitution of the adsorbed Ca and Mg by the cations 
of Mg, H, K, NH 4 and Na increased the number of colloidal particles 
present in the order indicated, i. e. least on substitution by Mg and most 
on substitution of Ca and Mg by Na. The supplying of the soil with 
the cations of Ba, Al or Te on the other hand decreased the number of 
these colloidal particles, The author deals very exhaustively with the 
question of pentration of Na and H cations into the adsorbed soil com¬ 
plex and the influence of that penetration mainly in view of the occur¬ 
rence of such penetration in nature (alkaline soils or solonetz, which con¬ 
tain adsorbed Na by unsaturated bases, podsol soils which contain H). 
The aggregates of colloidal soil particles (secondary particles) which oc¬ 
cur in soils containing adsorbed Ca or Mg, and which are quite or almost 
undecomposed by water, become decomposable into primary particles 
on substitution of Caor Mg by other cations. The action of the hydro- 
genion is very weak in this respect. However, soils saturated with re- 
p&ct to the hydrogen-ion contain quantities of colloidal particles which 
influence profotidly the physical properties of the soils. On the other 
hand, the action of Na in this respect is extraordinarily strong* Thus 
While an analysis of a loamy soil sample in its natural condition, i. e. the 
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■adsorbed bases being Ca and Mg, gave 39.9 % of the particles as being 
< 0.001 mm. and from among those only 1.3% particles of 0.22 micron, 
the substitution of the adsorbed Ca and Mg by Na gave 59.8 % of par¬ 
ticles as being < 0.001 mm., while from among the latter as much as 
45*3% were of 0.22 micron. The cause of this phenomenon is that, while 
the ions in a solution of a soil saturated by Ca are Ca and OH, in a so¬ 
lution of a soil saturated by Na the ions are Na and OH. In the latter 
case the stabilising action of the hydroxyl-ion on the organic and alumi¬ 
nium silicate soil particles is much greater than the coagulating ac¬ 
tion of Ca. Solutions of soils saturated by the hydrogen-ion and which 
contain in the soil solution hydrogen-ion, but, of low concentration, and 
whose coagulating action with Ca is also low, occupy an intermediate po¬ 
sition and are much nearer to the soils saturated by Ca and Mg. 

The same causes also bring about the different structure and un¬ 
equal stability of the different soils saturated by Ca and Mg (e. g. black- 
earth soils), Na (Solonetz soils) and H (Podsol soils). Author. 

Soils Deficient in' Bases. Methods of Determination of Hydrogen-ions 
present in an Adsorbed Condition. The Requirement by Soils 
of Lime to neutralise Unsaturation. 

Gbdroiz, K. Von Basen nicht gesattigte Boden. Journal f. Experim, 
Agronomie, 1924, 

Experiments on washing soils with cold hydrochloric acid of dif¬ 
ferent concentrations until the washings no longer give the characteris¬ 
tic Ca test proved that hydrochloric acid af 0.05N. and lower concentra¬ 
tion, has almost no action or very little on the organic part of the soil, 
or on the aluminium silicate part. It does not decompose them and 
the only reaction is to exchange its hydrogen for the bases adsorbed 
by the soil, which then pass into solution. The hydrochloric acid has 
in this case the same action as a solution of a neutral salt, e.g. of ammonium 
chloride. The hydrogen ion has the same capacity as other metallic 
cations of penetration into the adsorbed soil complex (into the zeolitic 
■and humous part of the soil) and of displacing the adssorbed bases pre¬ 
sent. Correspondingly all cations are equivalent in this respect and their 
penetration into a soil displaces from the latter equivalent amounts of 
adsarbed soil bases. 

These investigations enable a deeper insight to be obtained into the 
nature and origin of soils which are deficient in bases, and to devise a more 
scientific method of determination of the degree of unsaturation of such 
soils with regard to bases. A soil unsaturated by bases is a'' soil whose 
adsorption complex contains a hydrogen-ion, the latter having the pro¬ 
perty of being able to be displaced by any other metallic cation. For 
the determination of the amount of hydrogen-ion present in the soil, L 
its degree of unsaturation by bases, the same methods of displacement 
may be used, which are in ■ use in the determinations of the other adsorb¬ 
ed cations which may be found in soils. The most suitable salt for the, 
displacement of the hydrogen-ion is BaCl 2 (1-0.5N,). The soil is treated. 
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°n a filter-paper with, such a solution until the ■ displacement of the hy¬ 
drogen-ion is complete — as shown by methyl orange. The amounts 
of free hydrochloric acid in the washings is determined by titration. Tins 
method of determination of the degree of unsaturation of a soil with 
regard to bases, serves at the same time as a determination of the lime 
requirements of the soil, as a neutraliser. 

The investigations of soils, when all adsorbed bases have been dis¬ 
placed, by treating them with 0.05 N.HC 1 show that: (1) the adsorbed 
hydrogen-ion can again be displaced by any desired cation ; 

(2) the decomposing and dissolving action of water on the organic 
and aluminium silicate adsorption complexes of the soil is considerably 
greater in the case of soil saturated by hydrogen-ions than in those sa- 
tuiated by bases, 

(3) the process of podsol formation in soils is, from a chemical point 
of view, characterised by two stages : (a) the atmospheric water trickling 
th ougk the soil displaces in the end all the bases present in the adsorbed 
soil complex by its hydrogen-ions ; the presence in the water of free acids 
increases that displacing action of water, while, on the other hand, the 
presence in the soil of easify soluble salts or carbonates of Ca and Mg 
(in greater or smaller quantities) prevents this exchange of hydrogen- 
ions for the bases present in the soil; these salts protect the soil against 
podsol formation by the action of atmospheric water, and only when these 
salts are removed can the podsol formation begin. 

( 5 ) Simultaneously with the formation ■ — in the above describ¬ 
ed manner — of organic and mineralogical adsorption complexes de¬ 
ficient in bases — proceeds, an energetic washing-out action of these 
complexes from the soil; the soil becomes deficient in zeolitic and 
humous components. 

The lime which serves as a means of decomposing and neutralising 
the unsaturated basic compounds, at the same time protects the soil 
against the destruction and removal of its most valuable part the ad¬ 
sorption complexes. Author, 

The Disintegration of Beton' by the Chemical Action of Soil Water* 

Gessner, H. Betonzerstorimg dtirch chemische Binwirkung des Grand- 
wasscrs. Agrochemical laboratory of the B.T.IT. Schveizeviscke Zeitsckrift 
fur Strasservesen, Nos, 5 and 6, Zurich 1925. 

The author, hopes that this short abstract of his work will be for¬ 
given him in view of the enormous practical importance of the problem 
and with which the soil-scientist has occasionally to deal, and in view of 
its importance in the use of cement drain pipes in soil improvements. 

• The'author, as a chemist to the Swiss Commission for the Investi¬ 
gation of Cement Pipes in Improved Soils, has studied a large number 
of cases of disintegration and has carried out analyses. The analyses 
included soil sections, soil solution as well as drainage water, and beton 
in very different stages of disintegration. The abstracted work' is written 
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mainly for the building expert and contains therefore as lew chemical 
references as possible. 

As a result of two years study the following conclusions are drawn; 
Injurious to cement are: 

(1) vStrong acids- these do not occur in nature, but are found in 
the industrial refuse-waters; 

(2) Weak acids, carbonic acid. “ humic ” acid, i. e. organic, com¬ 
plexes found in the soil and reacting as acids — found often in soils free 
of lime and in soil waters; 

(3) Acid action of apparently neutral soils, liberated by neutral 
salts. Found very often in peat soils and much more seldom in mineral 
soils (soils whose water extract has a neutral reaction, which, however, 
show a degree of acidity by the Baumann-Gully method). 

(4) Sulphates found in flat moor land as gypsum, more rarely 
in mineral soils, gypsum waters and chimney gases ; 

(5) Magnesium salts- found in mineral soils, very often in soils rich 

in lime, more rarely in peat. ' ?:y 

The chemical action of acids is quite clear in view of the alkaline 
character of Portland cement. Targe amounts of carbonic acid may 
lead to complete destruction, and the same result can be brought about 
by the acid reaction of apparently neutral soils, which is due to the ca¬ 
tion exchange— H-ion against the alkali-ion or alkaline earth-ion , and 
which is caused by the neutral salt. 

Sulphate disintegrations have been known for a long time under the 
name of “ gypsum drive ”, due to the crystallisation in the cement of the 
calcium-sulpho-aluminate which’has a very high water of crystallisation. 

The action of the magnesium salts, which are present in soils rich 
in lime mainly in the form of the carbonate, is probably due to the’ex¬ 
change of the Mg-ion for the Ca-ion of the cement gel, and on account of 
their higher hydration have a softening action on the beton. In general, 
the most dangerous and the most injurious conditions for any beton ob¬ 
ject are, those brought about through the change in the, soil water level, 
which causes the object that at one time was surrounded by water, at 
another time to be under dry conditions. 

A number of examples from the literature and from the author's 
own practice are quoted and treated in greater detail and explained by 
means of two photographs. 

As precautionary measures are suggested the production of a par¬ 
ticularly dense beton (by pressing, stamping, fat mixing), together with 
a careful working and long storing of cement objects. There is not enough 
experience available about special forms of cements or of special coating 
as preventives. Author. 

The Disperse Systems of the Soil, 

Glinka, EL Die dispersen Systeme itn Boden. Leningrad, pp. x-75. 

The' author gives a short account of the Russian and western work 
dealing with disperse systems and their relation to’ soil Science. The 
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object of the work is to give an explanation of the origin of the different 
soil types. This brief work contains the following chapters: 

1. The conception of disperse systems. 

2. Soil suspensions. 

3. Soil colloids 

4. Adsorption phenomena in suspensions and colloids. 

5. Electric adsorption and coagurlation, 

6. Mutual coagulating action of colloids. 

7. Protective action of the humus-soils. 

8. Chemical adsorption in soils. 

9. Adsorption of gases and liquids (water). 

10. Soil solutions. 

11. Origin of different soil types in the light of dispersoid chem¬ 
istry : 

(a) Origin of the laterite type 

(b) » » » podsol » 

(c) » » » steppe » 

(d) » » » solo net 2 » 

(e) » »' » moor and solontschak type. Author. 

Investigations on the Acidity of Soils in the Neighbourhood of Lenin¬ 
grad. 

Giinka. K, Kurzer Bericht iiber die Untersuchung der Aziditat der 
Baden. Annals of the State Institute of Experimental Agronomy , Part III, 
No. 1, 1925, Leningrad. 

The author has investigated the active acidity and exchangeable 
acidity of the podsol, gley-podsol, moor and Bendzina soils. The ac¬ 
tive acidity was determined by means of indicator methods as well as 
by electrometric methods (with quinhydron electrode). For the active 
acidity the following conclusions can be drawn: 

(1) The upper soil surface (A) has the maximum acidity. 

(2) The low-land moor soils generally have a P H value of 5.5-6.0. 

(3) The podsol and gley-podsol soils give a maximum value for 
acidity when the soil sample is taken from forests. The P H value is 
then 4.5 (very seldom 4.8). Arable soils of similar morphology show 
lower acidity (P H 5.5-5.8-6.0-6.2). 

(4) The gley soils are the least acid, and their deeper layers may 
even show a neutral or weakly alkaline. reaction. 

(5) The bendzina soils are almost neutral in their upper laxers, 
while their lower levels' may even show an alkaline reaction (P H 7.7- 
7.8-8.0).' ' '' ^ 

For the' exchange-acidity using the method of Prof. GBdroiz the 
following results were obtained: 

{1} The upper soil surface (A) has the maximum acidity. 

; (2) The non-moor soils have'a very slight acidity, which may be 
for the upper layers' 0.0004 % H. " 
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(3) The maximum exchange-acidity for the soils taken from for 
ests was 0.002-0.0035 % H for the tipper layers. Author* 

A Simplified Method for the Determination of Dime in S oils, 

Grossfehd, J. Vereinfachte Verfahren zur Kalkbestimmung in Acker- 
boden. Zeit. f, Pflanzenerndhmng und Dungung , Vol. No. 1-2, pp. 93-103. 
Leipzig, 1925. 

The author describes for the determination of limes in soils an indi¬ 
rect and a direct method which both give good results. 

The first consists in evaporating to dryness in a platinum capsule the 
soil solution obtained by mixing 150 gm. of air-dried soil with 300 cc. of 
hydrochloric acid (S. g. 1.15), then heating the mixture for an hour to 
boiling point. After allowing to cool, it is heated to redness and 20 cc. 
of a 2 % solution of ammonium oxalate are added and a certain amount 
of soda, and then oxalate of lime; it is evaporated to 100 .cc., filtered 
through a fine filter paper and the excess of oxalate determined by means 
of a solution of permanganate. 

With the direct method, the soil solution is made almost neutral 
and, 4 % ammonium oxalate added and, afterwards, 25 % sodium and 
ammonium acetate. The solution is filtered through fine filter paper, 
and is first washed with cold and then with hot water ; the precipitate 
is dissolved in hot 10 % nitric acid and then washed with water and ti¬ 
trated with permanganate solution. With this method the most exact 
results are obtained with clay soils. A. F. 

The Physical Properties of Forest Soils and their Relation to So# 

Acidity. 

NBmec, A. and Koapit, K. Einige physikalische Eigenschaften der Wald- 
boden. (From the Biochemical Institute of the State Experimental Station 
for Forestry Investigations, Prague). Zeiischnft fur For si- mid Jagdwesen , 
Year 57, pp. 540-567, tables 6. 

Continuing their investigations on the influence of pure coniferous 
and pure deciduous trees and of mixed coniferous and deciduous stands, 
on mineral soils, the authors have investigated certain Bohemian forest 
soils, of very different geological origin, but they have restricted their' 
investigations to the active acidity and to some of the physical proper¬ 
ties of the soils. They thus investigated alluvial sandy-ciay and day 
soils, chalk formation sand soils, primary formation sandy loam-soils 
and (Sozan) sandstone clay soils. Space does not ' admit reproduction 
of the tables appended' to the original paper, but the general .con¬ 
clusions given by the authors are as follows; 

' The unfavourable physical properties of soils of dense purely ' conif - 
ferous tree stands result in an accumulation of strongly acid humus {up¬ 
per surface humus) which cause a diminishing air capacity-and these 
.two causes together, strong addity and lower air capacity, are the main 
reasons for the failure of the natural rejuvenation. Timely .removal of 
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the tipper layer, by bringing about an accelerated litter decomposition 
will counteract these unfavourable conditions. More openty grown 
stands show therefore alwuvs a lower acidity and a higher air capacity. 
The absolute water capacity is in general inversely proportional to the 
absolute air capacity. 

Also, close purely deeciduous tree stands show a relatively small air 
capacity, although the soil ventilation is usually in this case much more 
favourable than in the case of purely coniferous tree stands. The rela¬ 
tion, acidity-air capacity, is in the case of purely deciduous tree stands 
not so close as in the case of pureh" coniferous stands, although there is 
a resemblance. 

In soils of mixed tree stands the air capacity undergoes considerable 
variation. A direct relation between it and acidity" could not be traced, 
even approximately. In humus-covered, vegetation-free forests, with 
mixed tree stands, a much higher air capacity was found than in the case 
of dense coniferous or deciduous stands when grown on soils of correspond¬ 
ing formations. 

The absolute air capacity is, in the case of mixed tree stands, in gen¬ 
eral much smaller than in the case of loose, well lighted deciduous form¬ 
ations. , 

The authors then study the relation between their results and the 
most important CajaxdErs forest vegetation types. The exalts type 
has ,a moderately acid soil reaction and a fairly .high air capacity, the 
Myridlhis type has its optimum at a somewhat higher degree of acidity 
and lower air capacity, and the Calhma tjpe has its optimum at the 
highest degree of acidity and lowest air capacity. 

'Grohsxopf. 


Modern Methods of Soil Investigation with Respect to the Biochemical 
Methods of Nutritive Content Estimation of Soils and the Effect 
of Inoculation. 

Xikxas, H, Die moderne Bodexmntersuehung xnsbesondere zur Drmittlung 
des Nahrstoffgehaltes der Boden und, des Verhaltens der Boden bei der 
Impfung. Tonindiistrieseiiitng, No. 14, 1925. 

After a short consideration of the results obtained in the soil reac¬ 
tion investigations-at the Agrochemical Institute of the High-School of 
W eihenstephan, the author gives an account of the stage reached by 
him and his collaborators in the biochemical investigations, begun at 
the suggestion of Christiansen and. Stoke as a, on the nutritive-content 
estimation of soils and their behaviour towards inoculation. The question 
of the inoculation of soils, especially with nitrogen fixing bacteria, seems 
to'depend primarily upon the conditions, and only investigations concern¬ 
ing this point, together with the employment of biochemical methods, 
'Will enable us to say with certainty what are the conditions, for'.making 
bacteria-free soils capable 1 of inoculation. 


Author, 
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Determination of the Reaction and the Lime Requirements of the 

Pfalz Soils. 

Nxklas, H. and Hock, A. Bestimmnng det Reaktion und der ELalkbe- 
diirftigheit von Boden det Pfalz. Praktische Blatter dev Bayerischen Landesan - 
stall fur Pflamenhau und Pflanzenschuiz , 1923, No. 8-9-10. 

A number of soil samples taken from very different geological form¬ 
ations of the Bavarian Rhine-Pfalz have been investigated by various 
methods, and the results obtained are shown in tabular form. It was 
proved that the geological conditions are of primary importance in de¬ 
termining the reaction and the lime requirements of a soil, but within 
the same formation local influences and the particular cultivation of the 
soil may also be of greater or less importance. Nxexas. 

Colorimetric Reaction Investigations of Soils in Agricultural Practice. 

Niklas* and, Hock, A. Die Reaktionsuntersuchungen der Boden mit 
kolorimetrischen methoden in der landwixtschaftlichen Praxis. Tonindustrie - 
zeitmig 1925, No. 33. 

The authors report on the results obtained in tests carried out with 
an apparatus made by the firm of E. Merck, Darmstadt, for field investi¬ 
gations of soil reactions. Prom consideration of the results obtained 
they conclude that the field method is unsuitable and that soil reaction, 
investigations must be carried out in scientific institutions. Nxklas. 

The Nature of Soil Acidity in Forests Soils. 

Niklas, H. and Hock, A. Zur Prage der Bestimmung der Formen der 
Bodensaure in Waldboden. Forslwissensohaflliches Zentralblatt , 47, 1925. 

The authors point out that, just as in the case of arable soils so in 
the case of forest soils we should not only determine the actual acidity, 
but the titrational and, exchange acidities as well. Using electrometric 
titration methods, and making the ordinates to represent the values of 
P H thus obtained and the abscissae to represent the quantities' of alkali 
used, a series of characteristic reaction curves results in the case of forest 
soils, from which the manner of their acidification can be derived. Strongly 
dissociated acids, e. g. the exchange acids conditioned by aluminium salts, 
gave a slowly rising curve, which on completed neutralisation by ad¬ 
dition of a very .small quantity of alkali, rose very steeply from the neu¬ 
tral point, through several P H values, to a quite considerable P H value. 
From other experiments the author showed that soils with exchange 
acids contain mainly add aluminium salts, which give curves very sim¬ 
ilar to' the above, and hence from the curves resulting on soil titration 
it can be easily shown whether the soil contains exchange, add or humous 
adds. The latter adds are also shown, in a table appended to this pa¬ 
per, to give very characteristic curves. The paper does not say how 
ar it is possible by using electrometric titration to determine the buffer 
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properties of a soil and also to find whether a neutral soil contains suffi¬ 
cient buffer substances to permit the development of bacterial life. 

Neexas. 


The Importance of Carbonic Acid as a Fertiliser, 

Nikxas, H„ Schaerer, K, and STROBEE, A. Die Bedeutung der Koh- 
lensaure als BiingemitteL Zeiischrift fur angewandte Chemie, 38, 251. 1925. 

The previous work on this question Is exhaustively reviewed and 
discussed. The experiments described were carried out with carbonic 
acid fertilisers produced by the chemical works Bayern at Reichertshofen 
near Ingolstadt. This fertiliser consisted of 50 % peat, 45 % wood 
charcoal and 5 % lignite. It had a very favourable influence on many 
plants, especially potatoes. As to the question of fertilisation with car- ’ 
bonic acid, it Is necessary to continue the investigations for a number of 
years to settle finally the effectiveness or otherwise of carbonic acid fer¬ 
tilisers. 

K, Schaerer, 

Investigations on the Reactions and Lime Requirements of Soils, Car¬ 
ried out by the Institute of Agricultural Chemistry of the High- 

School of Weibenstephan during 1923-24. 

Nikxas, H. and VoGBE, F. Bodenuntersuchungen auf Reaktion und 
Kalkbedarf dutch das agrikuiturckemische Institut der Hochschule Weihen- 
stephan. Landwirtschaftliches Jahrbuch fur Bayern 1925, Nos. 5-6. 

After a short desc iption of the metli ds applied an account is giv¬ 
en of the results obtained from 2255 soil investigations carried out by 
the Institute. Of those investigated, 50 % have been found to ,be 
weakly to strongly acidic, 15 % neutral and 35 % alkaline. Of 1285 
soils samples sent in by official Bavarian stations, and investigated by 
various, methods by A. Hock, 34 % were found to be absolutely lime 
deficient* 23 % required only a limited lime supply and 43 % required 
no lime. It could also be shown that the geological conditions of the soil 
were of primary importance in determining the character' and the lime 
requirements of a soil It was further proved that quantitative' methods 
by themselves give a very superficial, and in most cases very erroneous 
idea of the true condition, and a warning is given as to their use in ac¬ 
tual practice. In an appendix, tables are given of the reactions shown 
by the different soils sent in from official and private sources, and they 
also show,the total acidity of the soils. Also,the soils■ belonging to the 
different, geological , formations are arranged according to the same 
, scheme. In addition, a description is given of the methods used in tak¬ 
ing samples; an example of the questionnaire used is given, and an, explan¬ 
atory' note Is' given relative to the informations published by 1 , the In¬ 
stitute. ' . 

• ■ ■ , Nxxeas. 
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An Account of Experiments from the Unpublished Work of the late 

Alfred Koch. A Contribution to the Knowledge of the Nitrogen 

Activity of Arable Soils. 

BjppBX, A. Versuche aus dem Nachlass von ALFRED Koch. Journal fur 
Landmnschaft , 72, No. 1, 17, 1924. 

The experiments described briefly in this paper include' experiments 
on fallow land as well as continuous cultivation experiments with win- 
ter crops and pastures, experiments with buried cylinders on fallow soil, 
on spontaneous growth experiments, pot experiments on the nitrogen 
activity of soils from different depths, and finally experiments to deter¬ 
mine the influence of various organic substances on the nitrogen capacity 
of different soils. The author does not share the late A. Bgcy’s view as 
to the considerable evolution of nitrogen during a crop root fallow’, and 
he believes himself to be supported in his opposite view 7 s by the expe¬ 
rience gained from the twenty years' fallow land experiments carried 
out on the land of the Institute of Agricultural Bacteriology of the Uni¬ 
versity of Gottingen. He admits that A. Koch , probably had in mind 
the possibility, but not the fact, of a nitrogen fixtion during a fallow 
He does not go deeper into details or' into less important questions, 
neither does he review the literature on the subject. Nxexas. 

The Preparation of Magnesium-Ammonium Phosphate in the Esti¬ 
mation of Phosphoric Acid or Magnesium. 

Schmitz, B. Bin Beitrag zur Herstellung des Magnesia-Ammoniumphos- 
phatnie derschlages fiir die Bestimmung der Phosphorsaure bezw des Mag¬ 
nesiums. Zeiischrift fur analytische Chemie, voL 65, Nos. 1 and 2, pp. 46-53, 
1924, 

The author bases Ms investigations on the previous work of H. Nbu- 
baubr, ,an abstract of wMch was published in the Journal in 1894. 

Nxexas. 

The Organic Substances of the Soil. 

Schmuck, A, Transactions of the Kuban Agricultural Institute , Part I, 
No. 2, 1923, pp. 1-92, Krassnodar. 

In the first part of his work the author gives a review of the litera¬ 
ture on the nature of soil organic substances and particularly' on humic 
acid. ■ The following conclusions were drawn: 

{1} The organic compounds in the soil form a complex mixture 
consisting .of t very different organic substances. The greater part of 
the organic,substances isolated from the soil by American 1 workers are 
not invariably present; but are in close relation to the former cultiva¬ 
tion of the soil. , , ' 

(2) The 1 greater part is of a different nature and forms a charact¬ 
eristic organic •compound, whose content' varies „in. .different soils. 
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{3) A considerable part can be separated by solution in alkalies 
and precipitation by acids as humic acid. 

(4) Chemically, it represents a nitrogen containing substance 

of an acid type. 

{5) The acid character is due ,partlv to adsorption by the col¬ 
loidal humic acid and partly to the presence of carboxyl groups. 

( 6 ) The salts of humic acid are not true salts formed in stoichio¬ 
metric proportions, but, complicated chemical and adsorption compounds. 

(7} The solubility of humic acid in water is slight, and the transition 
from the soil-state depends upon the presence of suitable protective col¬ 
loids. Under suitable conditions, the formation of a stable colloidal 
solution is fairly easy, that solution then showing ah the properties of 
organic emulsions. 

(8) The nitrogen containing part of the humic acid resembles albu¬ 
minous substances and gives similar hydroljidc decomposition products. 

(9) The albumin of the organic substances of the soil are not ex¬ 
clusively plasm-albumin, since they ar not accompanied in the soil by 
glycos amine. 

(10) Humic acid contains benzene ring compounds. 

(ri) The unsaturated character of the compound is shown by its 
easy combination with halogens and its easy oxidation with alkaline 
XMn0 4 . 

(12) The hydroxyl groups enter, most probably, the side chains in 
the benzene ring of the humic acid. 

(13) The ash of humic acid is mainly the ash of the albumin. 

In the second part the author describes experimental work on humic 

acid. He isolated from the soil 300 gm. of a substance usually regard¬ 
ed as humic acid. The substance had a somewhat complex composi¬ 
tion and gave besides slight amounts of substances soluble in ether ben¬ 
zene, ligroin and chloroform, about 14 % colophonic acid and calopho- 
nic ester and about 80 % of a specific substance to which the name 
humusic acid was given. 

This substance had a decidedly acid character and contained both 
hydroxyl and carboxyl groups. It is colloidal and may occur in two 
forms, soluble and insoluble in water. When freshly precipitated from 
alkaline solution it is fairly soluble in water, but does not diffuse through 
membranes. 

Analysis gave the following percentage results, calculated as ash¬ 
free substance, C-61.8, H-4.2, N-3.2, The ash is not organically com¬ 
bined with the substance and is only a difficultly separable admixture* 
There is no doubt that the nitrogen contained in it is in the form of or¬ 
dinary albumin compounds. On prolonged hydro!3 r sis a part of the sub¬ 
stance goes into solution, and the insoluble residue contains only small 
amounts of nitrogen. The author believes that a chemical analogy, in¬ 
deed exists between the ■ albumin, the artificial humic bodies and the 
humusic acid of, the soil. 

These compounds are remarkable for their low H and N content and 
their high C and O content. A further analogy consists in the fact that 
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all of them correspond approximately to the composition (C 5 H 4 0 2 ) a With 
such a structure they- must contain a large number of double forms and, 
should give condensation products. The author considers that from 
very dine rent complex organic compitmds, by the splitting oft of coaler, 
and condensation, similarly constituted substances can be obtained, 
and hence, that humic acid can be obtained from many widely differ¬ 
ing substances. Author. 

Methods of Estimation of Phosphoric Acid in Soils. 

Schtschepoxowsky, A. Zur Methodik der Bestimmimg des Phosphor- 
sauregehaltes im Boden. Engelhard t’s Ver sacks station, No. 2. 

The Sonnenschbxn method for phosphoric acid estimation in soils 
so largely used by agricultural chemists, is unsuitable fox two reasons. 
Firstly, its use in volumetric analysis is very inconvenient, and secondly 
it does not yield sufficiently accurate results, because the treatment of 
the soil with the common acids — H 2 SQ 4 and HN 0 3 — introduces im¬ 
purities. 

The purpose of this work was to find a method which would yield, 
in volumetric analysis, better results than Sonnenschein’s method and 
after a large number of experiments this was found in Nxessen's meth¬ 
od. The phosphate in the soil is precipitated once with a molybdate 
solution and after dissolving in standard caustic potash solution, the 
solution thus obtained is titrated with BLS 0 4 . But, since the solution 
must be pure, an attempt was made to oxidise and dissolve the phos¬ 
phate by first treating every 10 gm. of soil with 50 cc., or more, of 0.1N. 
permanganate solution, acidified with sulphuric acid, and then boiling 
for half an hour. The residue left in the permanganate is then decom¬ 
posed with oxalic acid and the solution diluted with water to 250 cc. 
For the phosphate estimation by Niessen’s method 50 cc. of solution 
are taken. Author. 


On the Adsorption of P 2 O s by Soils, 

Sokoeow, A. Ueber die Adsorption des P 2 O- dutch den Boden,' Engel 
hardfsche Versuchsiation, No. 2, 

The author estimated the adsorption of P 2 O s in' relation to the amount 
of combined lime. For that purpose he increased the lime content an : 
then displaced it byNH 4 . 100 gm. absolutely dry' soil contained in mgm.: 

Combined lima Adsorbed P s O s 


Original soil. 

Soil treated with CaCl 2 


34 1 
609 


»' »■ » nh 4 ci 


11 


,7 -—■ Agr. mg. 


Author. 


411 
5S8 
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The Origin of Alkaline Soils (from the Russian), 

Vilensky. La Pedolvgie, , 36-58 pp„ 1924, 

Alkali .soils differ from acid soils by the fact that their upper sur¬ 
faces show an almost complete absence of easily soluble salts, while 
deeper down is a solid surface nearly impermeable to water. Below this 
surface are found NaCl, Na 2 S 0 4 and Xa 2 C 0 3 . Prom Ms investigations 
and studies, the author arrives ■ at the following conclusions: The 
salt soils were formed in those places where the ground water through 
capillar}' attraction reached the upper soil surface and evaporated. Al¬ 
kali soils were formed from the salt soils when rain-water again reached 
the lower layers and washed out the salts. They then affected the 
undersoil. This theory agrees with the view r s of geologists on the 
question of climate after the ice-age. According to those views the 
then higher temperatures brought about the formation of deserts and 
hence also of salt soils further North, which soils were later by the 
above process converted into alkaline soils. Heiamers. 

Salt Soils, their Origin, Composition and Methods of Improvement 

(from the Russian). 

Vilensky, (New Village), Moscow, 153 pages, 1924. 

TMs work deals with the Russian salt soils of the region of the lower 
Volga and distinguishes between wastes and half wastes, the dry 
steppes and black-earth, the forest steppes and forest zones. The author 
has carried out analyses of all these different types and of samples taken 
from different depths, and made also both total analyses as well as 
analyses of water and hydrochloric acid extracts. In the next chapter, 
in greater detail, the flora of the salt soils is dealt with and an interest¬ 
ing table is given showingwhat salt concentrations of NaCl, Na 2 S0 4 , 
Na 2 C 0 3 , NaKCQg and MgI 0 4 the different cultivated plants can toler¬ 
ate. Then follows a chapter on the origin of the salt soils and their 
place in the general soil classification, and it is shown that there exists 
no sharp line of demarcation between salt soils and alkaline soils. In 
conclusion the author points out the importance of salt soil investigations 
on the general question of the Mstory of the earth in the post-glacial 
period. Hblemers. 

The Importance of Gypsum in Agriculture (from Latvian). 

VlTINS, J. (WlTYN, J.). Riga, pp. 44, 1925. 

'■ ‘ The author draws attention to the very numerous gypsum depos- 
its found in Latvia. 'They are found in the Devonian loam deposits, 
and in some places reach a, thickness of 3-4 metres. In some places the 
deposits are found almost on the surface. , The water of many springs 
contains dissolved gypsum. Thus for example, the main springs at' Kem- 
mem yield annually about 700 cc. of dissolved gypsum, and the whole 
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neighbourhood of Ketnmern yields about 2000 cubic metres. Even 
the sea at Keinmern is richer in gypsum than anywhere else in the 
Baltic. 

The author discusses the questions of fertility and of exhaustion 
of the soil, the question of the profitable and unprofitable years 012 dif¬ 
ferent soils in the temperate climatic zone, and arrives at the conclu¬ 
sion that in the temperate zone the coagulation of the fine soil products 
under the influence of electrolysis is of paramount importance. 

The soils in the temperate zone contain usually only inappreciable 
amounts of divalent cations. Rich crops are obtained especially after 
severe winters, when the soil gets frozen through, or in in dry summers. 
The coagulating capacity of the divalent cations must be increased by 
the frost and by the dryness. The unprofitable \ ears are a common 
experience on acid podsol soils and are due to a lack of divalent cations 
(particularly of Ca). But’ unprofitable }’ears occur also on neutral soils, 
when the soil has not been manured for several years in succession, when 
the amount of precipitation was considerable and when no freezing through 
or drying out of the soil has taken place. To illustrate his statements 
the author gives several examples which show an increase in the degree 
of dispersion produced by precipitation. From this point of view gyp- 
sum is an important and a cheap means for keeping the fine soil particles.' 
in a state of coagulation. According to the author, 1 part of gypsum 
to'io 000 parts of water suffices to bring about a settling of the fine par¬ 
ticles of a soil in 24 hours, while a 3-4 times stronger concentration is 
necessary to cause the settling of the fine particles of a more acid soil. 

The author next considers sulphur as a plant food and the quan¬ 
tities of sulphur which are supplied to the soil by the atmosphere and 
through dung manuring. Hence he concludes that' sulphur may be 
present in podsol soils in minimum quantities even without their being 
manured with superphosphate, especially if it is cultivated with hoed 
crops or Papilionaceae. Also in these cases gypsum may be of import¬ 
ance. Finally, lie points out the importance of gypsum as a means of 
removing the alkaline reaction of a soil caused by the presence in it of, 
sodium and potassium carbonate. This was known for a long time in 
the case of solonetz soils, but it is of special importance in glev and 
podsol soils, where excessive liming gives negative results. The author 
mentions the types of soil on which the experiments with gypsum 
should be tried, and assumes that the doses of phosphoric add fertilisers, 
could have been diminished if gypsum had been used. 

In the opinion of the author, gypsum should be of great import¬ 
ance in the case of loamy soils when potatoes, rye and certain types of 
hoed crops, which require loose soils, are cultivated on them. Certain 
experiments with clover have shown that when using gypsum in the 
case of, heavy very acid soils, the amount of phosphoric acid,, present 
may be a minimum. The use of gypsum in the case of clover on light, 
acid soils, which are available for the deeply rooted plants have yielded 
very good results. , 

L. Frey.' 
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I. The Principal Phases of the Podsol-Forming Process. —•• II. The 

Fertility of the Soil in its Relations to Soil Acidity. 

(A summary of some soil investigations in Latvia). 

r \ViTYN, J. An address given at tile XV International Soil Science 
Congress, Rome, 1924, pp. 32, illustrated, Riga, 1924. 

I. The author considers briefly the phases of podsol formation in 
Latvia, and the subsoils, and different heights of the ground water level. 
With regard to the ground water the author distinguishes three cases 
(x) where the water level lies very deep ; (2) where water level lies near 
the upper surface ; (3) where the water passes to the upper surface. In 
the first case the author considers in greater detail the soil development 
on the following subsoils (1) loams with 20 % CaC 0 3 , silt content co- 
go % ; (2) sandy loams with about 10-15 % CaC0 3 and about xo-20 % 
silt, (3) moraine detritus with high CaC 0 3 content; {4) Sand. In the 
second case he deals in detail with soils whose subsoil is (1) marl-clay, 
(2) sand. For the third case the formation of the different deposits 
is closely dependent on,,,and is characterised b} r the composition of the 
ground water. Ah the cases mentioned are illustrated by soil sections. 

II. The second part, is a brief summary of the principal conclusions 
arrived at by the author in his second work (see J. Yitxns (J. Wityn) 

The richess and the Fertility of Soils Riga, 1924). L. Prey. 

Soils and Vegetation. 

The Influence of Titanium on Plant Production, 

Blanck, E. and AlTEN% F. Bin Beitrag zur Frage nach der Einwirkung 
des Titans auf die Pfianzenproduktion. Journal jilr Landwirtschaft , 72, No. 2, 
p. 103, 1924, 

The authors tested the results obtained by Antonin Nesebc and 
Vaclav Ki.s, who obtained by the use of Titanium a considerable increase 
in the yields of mustard, peas and lucerne, and who therefore ascribed 
to it specific functions in the process of assimilation. Increasing ad¬ 
mixtures of Titanium to the fertilisers gave increasing yields and a max¬ 
imum yield was obtained on addition of 0.5 gm. of sodium titanate. 
Blanck and Alien were unable, with the same experimental arrange¬ 
ment, to confirm the above results, and even, the 1 application of colori¬ 
metric methods did not show that any ascertainable amounts .of Tita¬ 
nium had been taken up by the plants. , No secondary effects could 
also be shown, hence they conclude that Titanium, at least in the form 
of sodium titanate, has no influence on the production of'plants. 

Nxklas. 

' A Plant Test with w Asahi-Promoloid ”, 

Biance , E. md Alien, P. Bin Vegetationsversuch mit «AsaM-Promo- 
loid'». Journal fur Landwirtschaft, 72,'No. 3, p. 139, 1924. 

' The .authors"have made pot tests with this preparation which is an 
artificially prepared product and consists probably of a magnesium com- 
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pound containing also silicic acid, the action of winch seems to be ca¬ 
talytic. To the soil fertiliser were added three known and increasing 
amounts of <e Promote! d ", which resulted in increasing yields of grain, 
but no increased yield of straw ; the total crop was not increased. The 
authors intend to test these results in actual practice. Niexas. 

Experiments on the Disintegrating Effect of Liquid Manure on the 
Mineral Components of the Soil. 

Eianck, K. and Alien, P. Versuche mil Jauchedril! bei Hafer liber den 
aufschliessenden Einfluss des Jauche auf die Mineralbestandteile des Bodens. 
Journal juv Landwirtschaft 9 i 8 „ No. 3, p. 129, 1924. 

The application oi the Plath liquid manure treatment in the 
case of rape had a much better effect than the ordinary application of 
liquid manure. Repeated experiments in the case of oats prove that 
the liquid manure treatment will not bring about an action similar to 
that of either nitrate of soda or of ammonium sulphate. However, other 
experiments with fresh pig urine on loamy soils indicate that a solvent 
action on the mineral components of the soil may be attributed to li¬ 
quid manure. Niexas. 

The Effect of Zeotokol (Ground Dolerite) on Plant Production. 

Blanch, E. and Alien, E. Zur Wirkimg des Zeotokols. Journal filr 
Landwirtschaft , 72, No. 3, p. 146, 1924. 

In 24 zinc vessels, tests were made with Zeotokol on three different 
soils, maize being selected as the experimental plant. The effect of Zeo¬ 
tokol on the dry substance was somewhat unfavourable, while its in¬ 
fluence on account of its supposed colloidal properties urns noticeable. 
Hence the authors conclude that this preparation is of no value, 

Niexas. 

The Effect of Depth of Covering on the Sprouting and Early Develop¬ 
ment of Pine (Pirnis sylvestris) Seed. 

DEngler, A. (Researches from the Moller Institute of the Forestry High- 
School, Eberswalde). Zeitschrift fur Forst - und Jagdwesen , Year 57, pp. 385- 
468, 4 'tables and 10 illustrations. 

The following is a summary of the chief results: 

The sprouting numbers decrease with increasing depth of covering 
in the case, of all, soils ; 0.5-1 cm. of covering depth found to be the most 
favourable. The time necessary ■ for sprouting increases with increas¬ 
ing covering depth and with the soil hardness. The percentage decrease 
of germintion is especially marked in depths above 2 cms. The depth 
"of covering determines the type of sprouting. Four types of sprouting 
can be distinguished: 

(i) Hook type;'{2) claw type; (3)' etiolated, stunted, forms; 
(4) killed. Grossed?]?. 
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Investigations on the Acidity of Brandenburgian Beech and Scots 
Fine (Pimis Sylvestris) Habitats, taking Typical Habitat Growths 
as a Standard, 

Hartmann, P. K. ITntersuchungen zur Aziditat inarkischer Kiefern™ und 
Buekenstandorte uater Berhcksichtigung typsisclier Standortsgewachse als 
Weiser, Zeitschrift fiiv Forst- und Jagdwesen , Year 57, pp. 321-350, 

The author has rendered service in showing the relation of soil acid¬ 
ity to the different floral habitat (arranged mainly according to Ca- 
jaxder) . 

Prom the large, partly graphic tables it is evident that the habitat 
growths, beginning with the most acid heather (P H -4 and under) to sweet 
grass (P H -7 and over) which prefers a neutral reaction, extend within 
fairly wide acidity limits, but that their optima are found within nar¬ 
rower and narrower limits. The same is true of the beech, although 
its optimum lies within much wider acidity limits, more towards the 
neutral side. On the other hand the Scots pine occupies a region which 
extends from alkaline to a ven' marked acidic reaction and its optima 
are found to occupy similar, fairly wide regions. The titrational acid¬ 
ity was determined by the Daxkaeara method ; the P a values were de¬ 
termined by the method of Gillespie using different indicators, and 
by the method of Wherry using a general indicator. In the P H de¬ 
terminations special attention was paid to the root depths. 

Grosskope. 

The Development of Roots of Different Potato Varieties as shown 
at the Gottingen Experimental Station. 

Klasexer, 0 . Wurzelentwicklung verschiedener Kartoffelsarten nach 
den Verhaltnissen des Gottinger Versuchsfeldes. Journal fur Landwirtschaft , 
72, Xos. 1-2, 1924, 

The author discusses the scanty literature on the subject, and, 
since the development of roots is conditioned to a large extent on the 
physical and chemical properties of the soil, he then describes the pro¬ 
perties of the soil of the Gottingen Experimental Station. A descrip¬ 
tion is given of the method of investigation as applied to four different 
potato varieties, ' The number of both primary and secondary roots 
was ascertained, their length, depth of penetration, lateral expansion 
and water content. It is of interest to note that both the field-plants 
and the pot-plants had the same number of roots. The author could 
not confirm the conclusions arrived at by Seelhorst and Kraus that 
the 'worm holes do not influence the depth of penetration of the roots of 
a plant, but is inclined'to support the opposite view of Jensen. From 
Ms work he concluded that the potato, like all other plants, in the de¬ 
velopment of its roots, 1 attempts to develop a definite plan as it does in 
the development of its aerial part. He shows also that the roots of the 
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four potato varieties investigated, even without lupins, penetrate to a 
depth of 120 cm. The lateral roots seek especial!}' the upper soil layers, 
which are the most favourable for their development. The upper roots 
have a specific function still unknown to us. 

Nike as. 

The Fertilisation of Pasture by Liquid Manure, with Relation to the 
Utilisation of the Nitrogen of Liquid Manure for Green Fodder 
Production. 

Liechti, P. and Ritter, E. Ueber die Wesendiingung mil Gillie. Land- 
wivisckaiHiches Jtifwhiteh dev Schweiz t Vol. 35, p. 1, 1921. 

The authors have studied a problem of paramount importance for 
the Swiss agricultural industry. The first point to settle was to find 
the most suitable yearly application of liquid manure for a soil. A light, 
to medium heavy, lime-deficient, sandy soil, was divided into a number, 
of meadow 7 plots each of an area of 50 sq. metres and each manured. 
The exhaustive results are arranged in 13 tables, each table of several 
pages, and the following are the main conclusions ; 

(1) In a liquid manure fertilisation of grassland only larger amounts 
of manure give a good yield of nitrogen, smaller amounts, even if repeat¬ 
ed several times, give comparatively high losses of the nitrogen by eva¬ 
poration. 

(2) When using large amounts of liquid manure large amounts of 
lime also reach the soil, but these can only be utilised if at the same time 
large quantities of phosphatic manure are supplied. 

(3) Large amounts of liquid manure produce a lime-deficient fod¬ 
der, and this unfavourable action of the manure can be counteracted 
by a heavy application of lime. 

(4) Liming of the soil brings about both an improvement in the 
quality of the fodder and an increase in the crop. 

(5) Potassium phosphate manuring alone, resulted always in 
diminished crop, but potassium phosphate and liquid manure gave an 
increased yield, 

(6) Each addition of fertiliser brings about a simplification in the 
botanical constituents, the clover varieties are repressed, but the albu¬ 
min content of the fodder- does ■ not suffer. 

{7 Fertiliser conditions or weathering conditions influence the 
water, content of the grass but little; the grass has the lowest water 
content on unfertilised plots. 

(8) Non-nitrogenous fertilisers give a grass of better quality, but 
nitrogen containing fertilisers give a much heavier crop. The profits from 
nitrogenous manuring ate considerable. 

{9) If it is not possible to apply a nitrogenous fertiliser, a high 
nitrogen crop can be obtained by a simple potassium phosphate manur¬ 
ing. In these experiments the crop per hectare per year was 40-200 kg. 
on non-limed plots and 70-230 kg. on limed plots. 

' Gessxer. v 
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The Influence of Climate and Soil on Plant Life* 

Lundegardh, A. Klima und Boden in Hirer Wirkung a ul das Pflanzexx- 
leben. 113 figures and 2 charts, pp. 319. Publisher Gustav Fischer, Jena, 1925. 

This book originated from a series of lectures delivered by the author 
in the winter 1923-24 at the University of Briinn. It gives an exhaus¬ 
tive review of the Science of ecology and of causal plant geography, and 
described the author's investigations and the results of experimental 
work carried out at the ecological station “ Hallands Vadero ” (Swe¬ 
den) established by the author. The various problems are studied from 
a physiological standpoint, p.nd the author attempts to formulate cer¬ 
tain general physiological laws, especially the law 7 of the relativity of 
factor action. 

It is impossible to render full justice to this exhaustive book in a 
short space. After a historical introduction the principal chapters deal 
with the factors of light, temperature, water, the soil according to its 
structure and general ecological properties, the physical character and 
the ventilation of the soil, the chemical factors of "the soil, the micro¬ 
organisms of the soil, the carbonic-acid factor, the main principle of ex¬ 
perimental ecological investigation. Each one of these chapters is sub¬ 
divided into a large number of sections. 

The criticism of a scientific work, like the present, cannot and 
must not have for its object the picking out, from the whole mass of 
material, of one or other view of the author with which one does not 
agree; on the contrary such a work must be looked upon as a whole. 
Taking that view, it may be concluded that tills is a work of great scien¬ 
tific value, which should not be missing from the library of an} 7 soil- 
science, geographical, botanical or other Institute. The whole book, 
and also the illustrations and figures are excellent. 

SCHUCHT. 

The Afforestation of Calcareous Soils especially by the Speckled Alder 

and the Black Spruce, in the Forest District of Gottingen. 

Stassen and Beijrisch. Uber Aufforstungen ueber Khlkodland. Zeitchrift 
jut Forst- mid Jagdwesen. Year 57. pp. 483-494. 

; the chemical part of the paper, particularly from the data re¬ 

lating to the hydrochloric acid soil extracts, the following conclusion 
can be drawn that, the soils covered by the speckled alder are much rich¬ 
er in nitrogen than , those covered by the black spruce. These results 
probably have some relation to the well known fact of the enrichement 
of the alders in nitrogen by nodule bacteria, and it is of interest to have 
'.some quantitative results. Amongst the nitrogen data given are the 
following:; 
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Nitrogen content. 


Sock 

Bare land 

Covered ■ 

by blade spruce 

Covered 

by speckled aider 

Mnsdieikalk 

5 cm. depth 

5 cm. depUi ! 

5 cm. depth 

0.020 

0.103 

c.167 

0.345 


: 5*20 cm. depth 

5-20 cm. depth 

5-20 cm. depth 


; 0.037 

0.092 

0.17b 


Grosskopf. 


The Fertility of the Soil in Relation to Soil Acidity. 

ViTins, J. (WiTYN, J.), Riga, 1924. pp. So. (Latvian). 

The author discusses the importance in the growth of plants, of 
the factors, air, water and mineral foodstuffs. As a result of numerous in¬ 
vestigations he concludes that these factors by changing the reaction 
character of the soil from neutral to acid, impair the growth conditions 
of the plant. Thus, e.g, the minimum water capacity (Rosso vtxtsch) 
of £< podsol ” upper layers is much smaller than the minimum water ca¬ 
pacity of the lower layers. The minimum water capacity of very fine 
grained “ Gleys >f was only 30 %, while the minimum water capacity 
of the very loose marl was, in one case, as high as 46 %. Also, the capill¬ 
ary water rise in podsol layers is smaller even than the rise in the 
case of the very finely grained marl-loams. Plants suiter from a wa¬ 
ter shortage mostly when growing on podsol soils, when the latter be¬ 
come acidic. The acid reaction of the soil injures particular!}’ the abil¬ 
ity of the plant to utilise phosphoric acid and nitrogen, as Gedroiz 
proved again and again in Ms plant experiments. Numerous field ex¬ 
periments show that the Latvian soils contain only minimum quantities 
of phosphoric acid and nitrogen and the main cause is the lime shoxt- 
tage. The add soils contain larger quantities of difficultly decompos¬ 
able organic substances andof phosphoric acid than those soils, which, 
formerly strongly acid lost their acidity through cultivation. The author 
mentions several very fertile soils which at present contain only 0.03- 
0.05 % of P 2 0 5 and wMch without any phosphoric acid fertiliser what¬ 
soever give very high yields, although the very same soils were previously 
strongly acid. In the acid soils the P 2 0 5 content is o. 1-0.2 %. 

The 'ELO absorption also is impaired in acid soils, as can be seen best 
in the so called " Gley ” soils rich in lime. In the case of these soils 
also, cases are known in which liming causes an improved utilisation' of 
potassium (as determined by the grain weight 'without lime fertiliser). 

The author mentions'gypsum as the cheapest source of sulphur. 
It is probable that podsol soils suffer from a sulphur deficiency, since 
cases are known where superphosphate fertilisers gave much better re¬ 
sults than basic,,,slag,, although the investigated soils belonged,to that 
type on which crude phosphates act very beneficiently. 
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In the opinion of the author the so-called “ active acidity can 
impair the growth of a plant only to a very slight extent and only when 
it is growing on a light, lime-deficient soil. The lime content of heavy 
soils and of low moors is relatively high and hence their active acidity 
cannot he very high (buffer action). However, on these soils the roots 
of plants suffer from a nitrogen deficiency, even when the soil shows a 
low acidity. The author concludes that the yield from a plant is not 
determined by the abundance of food material in the soil, but b} T the 
physical and chemical properties of the soil. The same conditions de¬ 
termine the amounts of fertilisers required. To secure better crops from 
poor soils special attention must be paid to liming. By diminishing 
acidity of these poor soils and even with the same quantities of fertilisers 
the crops can be increased from two to five times. 

I/. Frey. 

The Beeline in Growth of Pines in the Middle and Lower Levels of the 

State Forests of Saxony. 

Wiedemann. E. Zuwachsruckgang und Wachstunisstockung der Fichte 
in. den mittleren und unteren Hohenlagen der sachsischen Staakforsten. 
Akadexnische BucMiandlung W. Laux. Tharandt, 1925. 

The book is subdivided into three main sections and deals with 
the causes, of the decline in growth of the pine, its relation to weather¬ 
ing, and finally with the means to overcome the stoppage of growth. The 
bock is subdivided into the following sections : 

. 4 . The causes of the growth decline in the Saxonian pine forests. 

(1) The proof of a growth decline ; (2) the growth stoppage in the 
investigated region ; 0} climatic causes of the growth decline; (4) changes 
in the soil conditions and the humus layer ; (5) other injurious causes. 

23 . Single investigations. (1) The sensitiveness to dryness of other 
wood varieties ; {2) The growth of pines in the period 1911-22, and 
weathering. 

C. The experiments in Saxony on overcoming the decline in growth 
of pines. (1) General. (2) Precautions taken by the felling authorities in 
Saxony. (3) Other curative measures. Conclusions. 

L. G 

Regional Soil Science. 

Analyses of Soil Types of Troup County. 

Bulletin of the Georgia State College of Agriculture , YoL IV. ■ No. 2, 
pp. 28. Athens. Georgia, 1915. 

The soils of Troup County belong wholly to the Piedmont Plateau. 
The following types of soils occur: sandy loams of the Durham, 
Congaree and Cecil series, and loams and days of the "Cecil, Eouisa, 
IrdeH, Congaree and Altavista series. Food material and acid analyses 
were made of all soils. 

'Hellmers. . 
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Analyses of Soils of Dougerthy County. 

Bulletin of the Georgia State College of Ag: iciiliu;c, VoL 5, No. 17. pp. 37, 
3 illustrations. Alliens. Georgia. 1919. 

Dougerthy Count y lies wholly in the coastal plain. Only a nar¬ 
row strip in the East belongs to the Grey Sandy Loam division and the 
rest belongs to the Red Belt. The soil is composed of the gravel and 
sandy loams of the Greenville, Orangeburg, Tift on, Norfolk, Sesquehanna, 
Grady, Cahaba and Thompson series, of the sands of the Norfolk series 
and of the clays of the Greenville and Grady series. In addition are 
found large swamps, especially along the Coolewahee river and the Cliie- 
kasawhackee river. The soils of these swamps are coloured black by 
large masses of organic matter to a depth of 9-12 inches. In appended 
tables are given the results of food material analyses cf all soils. 

liELLMERS. 

Analyses of Soils of Polk County. 

Bulletin of the Georgia Stale College of Agriculture, Yoi 5. No. iS pp. 33, 
figs. 5. Athens, Georgia, 1924. 

The greater. part of the soil of the Polk County belongs scientific¬ 
ally to the limestone valleys cf the north-west of Georgia, a small part 
in the East belongs to the Appalachian's and a part in the South to the. 
Piedmont-Plateau. Among its soils the Talladega series are represent¬ 
ed by shale, gravel and clay’ limes, the Louisa series by gravel arid fine 
sandy loams, the York series by loam, .the Decatur series by clay and 
stonev loams, the Hagerstown series by gravel, fine sandy and ordinary 
loam, the Clarcksvilla series by' stonev, gravel and ordinary' loam, the 
Colbert series by' fine sandy' loam, and the Christian, Arnitchee, De Kalb, 
Hanceville, Elk, Holston, Huntington and Gongaree series by' gravel, 
stoney and sandy* loams. In appended tables are given the results of 
plant food material analyses of these soils, together with the results of 
acid analyses. 

Hbllmers, 

Analyses of Soil of Jasper County. 

Bulletin of the Georgia State College of Agriculture , VoL 7, No. 6, pp. 46, 
plates 3. Athens, Georgia, 191S. 

The soils of the Jasper county belong wholly' to the Piedmont Pla¬ 
teau type. Among the soils are . represented the Davidson series by 
loam,'the Cecil series by stoney-sandy loam, sandy loam and sandy-elay 7 
loam, the Durham, Appling and Wilkes series i by' sandy- loam, the De 
Kalb series by stony-sandy 7 loam, the Louisa series by clay loam, the 
Molena series by sandy loam and the Congaree series by' fine sandy' loam 
and slimy-clay loam. All soils were examined for plant food material con¬ 
tent and acidity. ■ ■ 


Heexaxers. 
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Analyses of Soils of Crisp County. 

Bulletin cf the Georgia State College of Agriculture , Voi 8, No. 3, pp. 30, 
2 map. plates 3. Athens, Georgia, 1919. 

Crisp County belongs wholly to the coastal plain. The main part 
of'its soil belong to Grey Sandy Loam, a sub-division of the coastal plain, 
and only a narrow strip in the West belongs to the Red Belt. The Nor¬ 
folk and the Tifton series are represented by sand and sandy loam, and 
the Greenville and Orangeburg series are represented by sandy loam. 
The Auston series is represented by loamy sand and sandy loam, the 
Sesqueltanna, Plummer and Grady series are represented by sandy loam, 
the Kalinia and hlyatt series by fine sandy loam and the Congaree se¬ 
ries by silt loam. Appended tables give the potash, phosphoric acid, 
nitrogen and-lime content of these soils as well as the results of add ana¬ 
lyses. Hellmers. 


Analyses of Soils of Pierce County. 

Bulletin of the Georgia State College of Agriculture , Voi. IX, No. 9, pp. 36, 
1 map, 3 plates. Athens, Georgia, 1921. 

.Pierce County lies wholly in the region of soils of the coastal plain. 
The soils in the north-west belong to the Ore}; Sandy Loams type, the 
remaining soils belong to the “ Fiat wood ” type. Sands are found in 
the Norfolk, Plummer, Blanton and Leon series and sandy loams in the 
above mentioned series and also in the Mvatt, Kalniia, Susquehanna 
and Tifton series. Besides these soils large tracts of the Count}' are 
occupied by swamps, especially along the rivers. Appended are the re¬ 
sults of food material and acidity analyses of all soils except the swamps. 

Hellmers. 


Analyses of Soils of Wilkes County. 

But Min of the Georgia State College of Agriculture , Voi. IX, No. 10, pp. 39. 
plates 2. Athens, Georgia, 1920. ■ 

All soils of the Wilkes County belong to the Piedmont Plateau type. 
The Cecil series is represented by sandy and stonsy loams and clays, 
the Appling series is represented by sandy loams and the Congaree se¬ 
ries by sandy and clay loams. All soils were analysed as to their po¬ 
tash, phosphoric acid, nitrogen and lime contents and also a determin¬ 
ation of the acidity of each soil was carried out. Hellmers. 

Analyses of Soils of Floyd County. 

Bulletin of the Georgia State College of Agriculture , Voi. XI, No. 15, pp. 70, 

1 Athens,'Georgia, 1923. 

1 Floyd County lies wholly in the region of limestone valleys. The 
soil 'Consists .mainly of loams. Clay loams are represented by the De¬ 
catur, Hagerstown, ' Frederick, Christian, Monterailo, Greenville and 
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Cumberland series, while gravel and stony loams are represented by 
the Huntington, Jefferson, Allen, Norfolk, Greenville, Hanceville, Be 
Kalb, Shackellou, Monterallo, Frederick and Clarcksville series. Fine 
sandy loams are found in almost even" one of the above mentioned se¬ 
ries. In the norther!}" and north-westerly parts are found in addition 
pure stony soils. Appended are results of plant food material analyses 
of all the above soils. . HrxuiERS. 

Analyses of Soils of Burke County. 

Brller.x of the Geo gia Stale College of Agriculture, Yol. XIIIf Xo. 5, 
r.p, 59, i map, 2 plates. Athens, Georgia, 1922. 

The soil of Burke Count}" in its greater part belongs geologically 
to the coastal plain. Only the most northerly point belongs to the Pied¬ 
mont Plateau. The soils of the coastal plain are in the north, the Red 
Belt soils sind in the South Grey Sandy Foams. The varieties of sands 
found belong to the Norfolk, Austen and Xalmia series, while .the sandy 
loams are represented by the above mentioned three series, together with 
the Tipton, Orangeburg, Greenville, Susquehanna, Grady, Xalmia, Leaf 
and Myatt series. ■ A fine sandy loam of the Congaree series is also found. 
Along th rivers and brooks ate found swamps. A series of tables gives 
the results of food material analyses of the above soils. 

Heiamers. 


The Upper Rock Strata of White-Russia. 

AfaxasiEW, J. Mem. de Vlnsiitut agronomique d Gorky. Vol. II, pp. 140- 
154. Gorky, 1924. 

General survey of the rock strata: 

(1) Upper beds composed of different types of rocks: siliceous 
or iion-siliceous sands (1 metre), loamy sand (Latvia) -— 1 metre; coarse- 
sandy loam (1 metre); loess-sandy loam (30 ems.-x metre); loess 
(xo metres) ; loams free of siliceous material (up to 0.5 metre). 

(2) Middle bed: Sand, free from pebbles, coarsely stratified (from 
xo cms.-x metre). 

(3) Lower bed: Moraines, the upper layers of which are usually 
an accumulation of siliceous detritus; in loess regions, however, they 
contain humus 1 (0.5-1 metre). In the latitude of Gorky there are found 
two horizontal strata of moraines, but in the neighbourhood of Wilabsk 
there are three strata, separated from each other by layers of sand 
(12-15 metres thick). 

The soil forming layers consists of alluvium which overlies the mo¬ 
raines. From these alluvium deposits depend the different horizontal 
layers, the properties of the different soil varieties and the division into 
principal agricultural regions. 

All strata overlying the moraines are regarded as products separated 
from the moraines by the glacier waters of the regions. 

'Evidently the glacier streams, like the' rivers of the present day. 
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separated out the material and. deposited and ■ accumulated it on the 
extensive and very varied moraine beds, adjusting themselves naturally 
to the topographic and hypsometric conditions of that time. 

However, to get a clear picture of the whole process of deposition 
we must take into account the various, chronologically - separated;' rock 
beds of the different periods, as they correspond to the separate and con¬ 
sequent stages of the glacial period. In this respect we can distinguish 
the following important stages : 

After the deposition of the upper layers of the moraines there fol¬ 
lowed in the latitude of Gorky, just as on the high plateau, a stationary 
period with predominating damp conditions. Then there were formed 
on the upper surface of the moraines, humus containing swampy soils, 
and in the low’ lands between them peaty masses. In low T er lying dis¬ 
tricts no traces of this stage have been preserved. 

In ext followed a general rock forming period, the so-called alluvial- 
sea period, when a certain amount of rock w*as deposited ; on higher 
lying fiat parts loess and sandy soils of a loess character and in lower lying 
areas, sandy pebble varieties. 

The next period is connected with the appearance of the last ice- 
period, which ended in the north-westerly parts of White-Russia and left 
behind beds of end-moraines together with the accompanying deposits. 
The other parts of White-Russia w r ere at the same period subject to the 
action of glacier water. This action was of a twofold character, both 
erosive and accumulative. 

The last of the retreating ice-masses have left behind traces, partic¬ 
ularly on lower lying parts, of sand}" strips of old alluvium. 

The beginning of the agricultural period, when sands in the form of 
hills' and dunes appeared, has been characterised by the wearing away 
and consequent removal of the sandy deposits. In regions with soils 
of a fine-grained character, however, especially in those with soils of a 
loess type the erosion processes have been continued even to the present 
time. Author. 

The Soil Division of South-Eastern Russia. 

Guixxa, K. (Rostov-on-the-Don), pp. 1-7, 1924. 

■ The author subdivides south-eastern Russia into the following re¬ 
gions : 

(1) The region of ordinary black-earths (the northern part of the 
Don territory and perhaps the south-western parts of the District of 
Stavropol), 

(2) The region of southern black-earths (the middle parts of the 
Don territory and the north-eastern parts of the District of Stavropol). 

(3) The region of the Azov and of the Lower Caucasian black- 
earths (the south-western parts of the Don territory, the main parts 
of the Kuban territory,-a large part of the District of. Stavropol and part 
of the Terskaya territory). 

(4) ■ The 1 region of chestnut coloured soils (the south-eastern parts 
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of the Don territory, the northern and the middle parts of the District 
of Astrakhan and the Government oi Stavropol near Matysck). 

;5:, The region oi l/ow.i soils /the limestone quarries of As- 

o5; Foothills with podsol soils 'lower Caucasus;. Author. 

The Soil of the Kirglris Republic. 

Gtuxka, 1 C. pp. 1-S5. Orenburg. 1923. 

After a short historical introduction on the data obtained by the 
scientific soil investigations of the Kirgliis Republic, the author gives 
a description of the soils and characterises, morphologically and chemic¬ 
ally the local black-earth, chestnut, coloured soils, Solonetz arc Solont- 
sehak soils. Author. 

Chemical Characteristics of the Loess of the Former Cherson. Province. 

Ruokgs, W. Proceedings cf the Scientific Research Institute of Odessa, 
Vol. I, August-October, Xo. 10-11, pp. 1-17, 1924. 

In the following report are given the humus CO c and SiCk content 
of the different loess varieties and of the moraines. 

The loess is poor in humus with the exception of the soil surface. 
Its content varies between tenths and hundredths of one per cent, but 
sometimes is nil. The fossil soil contains little humus. The first up¬ 
per layer oi fossil soil, contains 10-0.78 %, the second layer 0.33-0.45 %, 
and the third 0.62 %. 

The low humus content is explained by later decomposition pro¬ 
cesses. 

The carbonate levels of the fossil soils show an increasing G 0 S con¬ 
tent. Considerable variations are found in the SiCk content, from, 63.35 % 
to 84.56 % in the case of the second loess type, which is the most sandy. 
All loess la3 v ers get less and less sandy as the distance increases from the 
Dnieper. In the same geological section the loess and the moraine cannot 
be distinguished from each other by the SiCL estimation. This indicates 
a close connection between the loess and the moraine deposits. 

Each loess variety is related to the corresponding glacial epoch, 
and the four loess varieties of the Cherson Government indicate four 
glaciations on the Russian plain. 

The loess of wind-borne origin could not have been formed dur¬ 
ing the glacial retreat, since the first, or uppermost loess variety is sep¬ 
arated, from the moraines by ■ a fossil soil. The second loess variety 
hung underneath the moraine cannot be separated from its fossil soil. 
The loess may have been formed in the second half of a glaciation period, 
or during' its stationary state, as a result of ,the deterioration of its 
fluvo-glacial'deposits..' 

The glaciation of the Dnieper basin was the third, i. e. the last but 
one, and' it led to the formation of the second, more sandy, loess variety. 
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Tlie first loess variety was formed during the fourth glaciation, i. e. 
the last, which affected mainly the north-western parts of Russia and did 
not reach the Ukraine. Author. 

The Characteristics of the Solis of'the Provinces of Odessa and Niko- 

laew (formerly Iverson.). 

Krokos, W. Part I. District Board of the Experiment \Station , 1922, Sec¬ 
tion I, pp. 1-38. Odessa, 1923. 

The different kinds of loess of the Provinces of Nikolaew and Odessa 
were studied principally by means of artificial borings and diggings on 
the plateau and the upper parts of the slopes. 

It was thus proved that on the investigated territory four kinds 
of loess can be distinguished. The first and principal variety is the wind- 
borne loess. In the region of development of chrvstalline minerals sharp 
fragments of these are found, and on the terraces of the Dniester neat 
the town of Tiraspol are found sharp fragments of Carpathian fine gra¬ 
vel. These facts can be explained by the action of whirlwinds which 
may have taken place during the deposition of the loess. The second 
variety is loess with intermediate layers of dune-sands ; the third variety 
is diluvial loess, and the fourth is fresh-water loess containing residues 
of fresh-water molluscs. 

The sections at Voznesensk and Migaewo represent four varieties 
of loess with three dividing layers of fossil bodies. The different stages 
of loess reckoned from the top are marked by the letter U. Thus 
represents the first loess stage, L 2 the second loess stage, etc. The exist¬ 
ing surface layer or the fossil soils are indicated by the letter a. Thus 
the first loess stage with overlying soil is denoted L Ia , the second b 2a etc. 
Moraines are denoted by M, 

The loess overlying the moraines is separated from the latter by 
an intermediate layer of fossil soil. This points to the absence of any 
relationship between the loess and the moraines, and indicates that this 
region after the disappearance of the glaciers became covered with plants 
which helped in the formation of the fossil soil, and that only later con¬ 
ditions arose' which were favourable to the formation of the loess. 

The depth of b x is half that of U,, U 3 , U 4 , each taken separately, and 
from this the conclusion, may be drawn that the time taken in its form¬ 
ation was only half that of each of the separate other' and older stages. 

The fossil soils which separate the different loess varieties have the 
'character of black-earth, while the soil in U 2 shows pale humus soil; the 
soil in L z and in U 3 is coloured deep black and has a much greater thick¬ 
ness. These facts together with a morphological study .of the loess show 
that on the territory of both districts a steppe was formed not later than 
the period of deposition of and existed uninterruptedly up to the pre¬ 
sent times. Judging from the fossil remains the steppe was originally 
moist (U 3 a, and became drier and drier. 

At a depth of ,2-4,metres the loess becomes chocolate brown and is 
traversed, by yellow veins, branching vertically, which contain concre- 
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tioiis, incrustations and small tubes of manganese salts, and it shows a 
wedge-shaped clearage the surfaces of which have a brilliant almost lac- 
quered appearance. 

This chocolate-brown loess has been formed owing to water logging 
oi the lower surfaces of the loess layer, and the subsequent articulation 
of the district through river-valley and ravine formation, has effected 
a partial drainage of it (the district) and a considerable lowering of the 
soil water content. 

The investigations of 1920-1921 proved that L r of the Odessa Dis¬ 
trict Province were formed in the after-loess period through an inclin¬ 
ation of the continent towards the Black Sea. Author. 

The lime Requirements of Latvian Soils and their External Character¬ 
istics. 

J. \TTixs (J. Wityn), pp. 88 -f 32. illustrated, Riga, 51924 (in Latvian). 

The author discusses the importance of liming for plants and soils, 
the peculiarities oi the podsol-forming process on different subsoils 
and the external characteristics of lime-requirement. The most im¬ 
portant characteristics are: 

(1) the colour of the soil, (2) the white weathering crust on the pri¬ 
mary rocks found in the soil, (3) the texture of the soil, (4) the nature of 
the organic substances found in the soil, (5) the effects of dung manur¬ 
ing, (6) the nature of the soil section, (7) the cracking and handening of 
soils 011 drying, (8) the permeability of the soil to water, (9) rising of wa¬ 
ter, (To) the drying of the upper layers of the soil, (11) the development 
of the Leguminoseae and especially of clover, (12) the weeds. The exter¬ 
mination of weeds is particularly difficult on acid soils. 

The author treats in greater detail the following liming materials: 
(x) burnt lime and its preparation in Latvia from dolomite ; not suitable 
for liming and too costly. (2) Spring lime is found in many places (more 
than 150 are known) among which are some containing 130,000 cubic 
metres of lime or more. The lime is of 95 % purity and in many ca¬ 
ses reaches 99 % purity. In cases where this spring lime is found at' 
higher altitudes it is hardened and transformed into tufaceous limestone; 
in the, lower levels the lime is very loose, very fine grained and can be used 
without grinding. 

(3) Sea-marl contains 50 % CaC 0 3 , but, is seldom found. 

(4) Grey marl-loams contain 20-50 % CaC 0 3 , are found on the sea-' 
coast between Windau and Libau. 

(5) Light sandy boulder-clay^ very common in Northern Latvia on 1 

the Devonian sandstones, contains xo-15 % CaC 0 3> very 7 * seldom 20 % 
■CaCQy The upper layers are lixivated and “ podsoled ”; found at a 
depth of x-1.5 metres 1 : 

(6) Heavy boulder-clays are only found, in the southern and south¬ 
eastern parts of Latvia. Theupper layers are podsoled ” ; found at 
a depth of 60-70 em.a nd contain 15-30 % CaC0 3 in the upper surface, 
and, 20 % in the middle and. lower levels 4 % MgCG 3 . The boulder-clays 
have been subjected to inundation and subsidiary" products have been 

8 —- AgK ing. , 1 T ■ ■ , 1 ■ 
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formed. Among the latter CaC0 3 is found only in striated clays and 
garnet deposits. 

(7) Garnet deposits are found only in osars and in isolated round 
masses. Lime is found only in a coarse form (grains larger than 1 mm.) and 
may reach sometimes 81 % ; the grains of Silurian limestones from Estonia 
are rounded and polished. Before use the garnet should be ground 
although it is being used quite successfully without previous grinding. 

8) Striated clays. Their thickness reaches in some cases 1-3 me¬ 
tres. They contain 15-36 % 0 aCO 3 and the CaC 0 3 content is highest 
in clays with grains of 0.005-0.05 mm. in diameter. In the heavy finely- 
grained red clays the CaC 0 3 content reaches only 15 %. The striated 
clays are found very often over large areas. These striated clays are 
especially useful in the case of light, sandy soils and pastures, since they 
contain besides the lime, 2.5-3.0 % of K 2 0 . Their use oh light soils is 
equivalent to a complete manuring, as the liming helps in the utilisation 
of the phosphoric acid and nitrogen. 

The author gives many examples of the use of the above liming 
materials; in many cases the liming has been brought about unin¬ 
tentionally while making deeper cultivation. 

In conclusion the author mentions cases when liming brings abott et 
unfavourable results, when (1) the materials used contain FeS or FeS 3 

(2) on account of the small humus-content of the soil very little carbonic 
acid is evolved so that the CaC0 3 cannot be converted into Ca(HG 0 2 ) 2 ; 

(3) too much marl has been applied to the soil; (4) the soil suffers from 
a deficiency of other plant foods, mainly sulphur and phosphoric acid ; 
(5) the soil is excessively moist. 

The publication contains 32 photographs and 18 figures. 

L. Frey, 

The Sands and Sandy Soil of Latvia. 

J. Vitins (J. WiTyn), pp. 122 + 25 of German text, 50 illustrations. 

6 soil sections (coloured) and 1 map. Riga, 1924, 

The sand deposits occupy about x / 3 of Latvian territory. The greater 
part of these deposits was formed during the ice-age, during the re¬ 
treat of the ice ; a part however, was formed at a later period by the de¬ 
positing action of the rivers. Also the moraine loams of Latvia con¬ 
tain large masses of sand, which was brought about by the admixture 
of the sands of the Silurian and Devonian formations during the ice-age. 

Large masses of sand are found in the neighbourhood of Riga and, 
of Mitau, and where, even at the present time, the three greatest Lat¬ 
vian rivers, the Dvina, the Liv and the “ Kurland " Aa, deposit large 
amounts of sand. Large deposits are found also in the neighbourhood 
of Windau, on the sea coast and also further inland. 

The mechanical composition of the sand is characterised by the 
presence of a large proportion of grains of 0.05-0.25 mm. size. In some 
'Sands about 98 % of the grains are of that size, and in no case is the per¬ 
centage smaller than 80. Clay particles (0.01 mm.) occur in the sands, 
very seldom and never to a'greater proportion than 6-8%. 
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The chemical composition of the sands is quite different from that 
of the Finnish sands or of the sands of the district of St. Petersburg. The 
Latvian sands were deiived from the latter sands. The Latvian Sands 
are characterised by a much smaller K 2 0 and Na 2 G content; thus the 
K z O content of Finnish sands is 2.05 % (Frosterus), of the sands of the 
district of St. Petersburg (Wxtyn) is 2.61 % and of the Latvian sands is 
X.02-X.38 %. The corresponding Na 2 0 contents are 2.69 %, x.85 % 
and 0.20-0.52 %. They do not contain CaC 0 3 , which is explained by 
the lower resistance of limestone to crushing and grinding forces. 
The P a 0 5 content of the deeper lying sands is 0.05 %, and only in a sin¬ 
gle case was 0.0027 % found. 

The sandy soils are mostly covered by forests, of classes I-V, the 
central part being of class III, and heaths are found where the growth 
of forests would be too difficult. 

The quality of the forests, as well as the usefuloness of the soil for 
agriculture is related very closely to the degree and the character of the 
podsol forming process. The development of the forests is mainly con¬ 
ditioned by the depth of the local rock level; with a rock depth of 30- 
50 cm. the forest-development is still satisfactory, but with a depth of 
5-15 cm. it is very poor. In such cases the roots of pines do not grow 
to any depth, but develop horizontally. The mother rock contains about 
04-0.6 % CaC0 3 and has a thickness of about 1 cm. 

It is not probable that these soils will improve without liming, as 
the CaO content of the sand and of the subsoil, soluble in hot xo % hy¬ 
drochloric acid, is barely 0.01-0.05 %. Even the soils under forests of 
the first class are strongly " podsoled. ” The author is of opinion that 
a slight diminution in the acidity of the soils would have a very beneficial 
effect on the pines. The solution of this question in practice is of great 
difficulty, since account has to be taken of the presence in the soil of 
various organic substances and of the changes undergone by them, as 
they and their changes influence profondly the acidity of the soil. Prob¬ 
ably good results could be obtained by the application of small quanti¬ 
ties of CaC 0 3 , in any case by smaller quantities than those used in Jut¬ 
land for the heath soils (60,000 kgs. CaC0 3 per hectare). The author re¬ 
commends spring lime as the most suitable liming material for forests 
soils, and striated clay, on account of its large K 2 0 content, for agricul¬ 
tural soils. ■ L. ■ Frey. 

Nomenclature and Classification. 

The Division of Bavaria into Economic Units on the Basis of its Geol¬ 
ogical and Soil-scientific Conditions. 

Nikeas, H. and Poet, PI. Die Einterlung Bayern in WIrtschaftsgebiete 
auf Grand der' geologisch-bodenkundlichen Verhaltnisse. 1 Zeitschvift des 
Bayerischen statistischen Landesamtes. Nos. 3 and 4, 1924. 

The, authors have divided Bavaria, from a geological point of view, 
into 33' economic units, and these are subdivided into 434 seed-sowing 1 
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units. From tables it can be seen ■ bow many districts fall into every 
one of the units, what the average climatic conditions are for each unit 
and what the current conditions for cultivation in each unit are. ^ Fin¬ 
ally they determine for each unit the average crop for five years in the 
case of the more important varieties. Of primary importance for the 
work were, the soil map of Bavaria prepared by H, Nikxas and published 
by the Zeitsdmft des Bayerischen Statisfische Landesamf.es , and the atlas i 
“ Bayerns Bodenberwitschaftung untev Beruoksiehiigimg dev geologischen imd 
klimatischen Verhdltnisse ”, prepared by the same author and published 
in 1917 by the Statistisch.es I/andesamt Nike as. 

The Districts of the Department of the Is ere, 

Roy, H. The district round Grenoble, pp. 501-520. Grenoble., 1925. 

I. The alpine’ district of the Haut-Daupliine . 
The crystalline and Xiass beds of Oisans and Valbonais carry fertile 
pastures. Only rye and potatoes are grown at altitudes' above 1000 
metres. 

The districts of Beaumont, Mateysine and 
trieres are formed of X,iass~schists and carboniferous strata, cov¬ 
ered more or less by glaciers, but the marl soils are suitable for the cul¬ 
tivation of cereals and fodder. Oats, tares and fodder grasses are 
especially grown. The extensive, bare plains are occupied by sheep. 

The towei Alps of Villa r s de Bans and of 
Grande Chartreuse are composed mainly of calcareous rocks 
and carry pastures up to an altitude of 1000-1200 metres. 

Gresivaudan. A fertile valley of the Isere, is like a well- 
watered garden. 

XI. The O u t e r - A 1 p i n e district or Bas-Dauphiuc . 

, The height declines from 500 to 200 metres from the Alps in the di¬ 
rection of the Rhone 

The Or emigre at an altitude of 250-400 metres, is a Jurassic 
calcareous, glacial plateau ; polyculture is being practised. 

The tyon plain with its fluvio-glacial, ferruginous loams, 
carries only extensive crops. 

The' cold siliceous, and heavy clay soils at an altitude of 500 metres, 
are muddy in winter and very dry in the summer and form the animal 
breeding and forestry districts. 

The plateau of Chambarans, from 600 to 700 metres hi 
altitude ; is not agricultural, but carries forests and is a breeding district 
especially of goats, and oxen.' 

, The plains of Bievre and of V a 11 0 i s e, a dry ravine 
of' fine yellow-coloured sandy-clay soil contains enclosing rounded peb¬ 
bles of the Rhone Alps. Except in the valleys, the yield of'wheat and 
of stock is low, hut the quality is exceptionally high. 

m The marshes of Bourgoin, rich 'in humus, are partly 
drained, and grow poplars and industrial crops.'. 
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The Balmes are the hills dominating the Rhone and bear liass 
and glacial soils and is a fruit growing and dairy district. 

The Roussillon terrace, has the same character and is 
a vine and peach growing district. 

■ The Rhone sands are occupied by market gardening on 
account of the very rich soil and the climate; altitude 140 metres. The 
chief crops are of vines, peaches and apricots. 

ba Voyeraine extends on a fluvio-glacial terrace at a height 
of 60-70 metres above the Xsere. The sandy soils are used particularly 
for the growing of nuts for export to the United States. 

On the Isere the same phenomenon is observed as in many other 
places, a falling off in the area of arable land and an increasing area given 
over to pasture, in the humid climate, especially on clay, and sandy clay 
soils. 

The best potatoes are grown in the Alps in Trieves, Valbonnais and 
Oisans. The slopes exposed to the north as well as the cold soils of 
a schistose origin are stated to give better seed than the warm soils, such 
as those of a sandy nature. I Pierre Larue. 
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Mai 1923. 

Nbmbc, A. and Kvapil, K. Studien fiber einige physikalische Eigeuschaften 
der Waldboden mad ihre Beziehuugen zur Bodcnaciclitat. Zeitschrift 
fur Forsl- find Jagdwesen , Year 37, pp. 340-567. 

Niklas, H. Die moderne Bodenuntersuchung tmd insbesondere die bio- 
chemischen zur Ermittlung des Nahrstoffgehaltes der Boden tmd des 
Verhaltens der Boden bei der Impfung. Tonindustrie-Zeitung, No. 14, 
■ 1925 . , 

Niklas, H. and Hock, A. Bestimmung der Reaktion und der Kalkbe- 
dfirftigkeit von Boden der Pfalz. Praktische Blatter Her Bayerischen 
Lmdescmstalt fiir Pflanmibm and Pflcmzenschutz, Part. 8-9-10, 1923. 
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Nikeas, H. and Hock, A. Die Reaktionsunterstichung der Roden mit ko- 
lorimetrischen Methoden in der landwirtscMtHchen Praxis. Tonindu- 
siriezeiiung , No. 33, 1925. 

Nikeas, H. and Hock, A. Znr Frage der Bestimmung der Formen der Bo- 
densaure in Waldboden. Forshmssenschaftlickes Zentralblatt , 47, 1925. 

Nikeas, H. Scharrer, K., Strobee, A. Die Bedeutung der Koblensaure 
als Diingemittel. Zeitschnft fw angewandie Chemie, 38, 251, 1925. 

Nike as, H. and VoGEE F. Bodenuntersuchiingen au£ Reaktion und Kalk- 
bedarf durch. das agrikulturchemische Institut der Hochsclmle Weihen- 
stephan inx Jahre 1923-24. LandwirtschaftMches Jahrbuch fur Bayern 
Part. 5-6, 1925. 

Rippee, A. Versucke ans dem Nachlass von Alfred Koch. Als Beitrag 
znr Kenntnis der Stickstoffwirknng im Ackerboden. Journal fur 
Landwirtschaft 72, Part. 1, 1924. 

Schmitz, B. Ein Beitrag znr Herstellmxg des Magnesia-Ammoniumphos- 
phatniederschlages fur die Bestimmung der Phosphorsanre, bezw. 
des Magnesiums. Zeitschnft fur analytische Chemie , VoL 25, Parts 1 
and 2, 1924. 

Schmuck, A. Znr Kenntnis der Chemie der organischen Stoffe des Bodens. 
Abhandlung des Kuban'schen Landwirtschaftlichen Institutes. Part 
Q, Instalment 2, 1923. 

Schtscheponowsky, A. Znr Methodik der Bestimmung des Phosphor- 
sauregehaltes im Boden. Engelhardtsche Versuchsstation, Instalment 2. 

Spuij, M. J. van der. Vergleichende Untersuchungen iiber die Feststel- 
lung der Diiiigebediirftigkeit der Boden an Phosphorsanre. (Malmes¬ 
bury, Cape Colony). Zeitschnft fur Pflanzenemdhnmg und Dungung , 
Part. A, 5 Vol. part 5. 

Sokoeow, A. Ueber die Adsoption des P 2 0 5 durch den Boden. Engel¬ 
hard sche Versuchsstation, Instalment 2. 

VieEnsky, Entstehung der Alkaliboden. La Pedologie, pp. 36-58, 1924. 

Vieensky. Die Salzboden, ihre Entstehung, Zusammensetzung und die 
Methoden zu ihrer Verbesserung. (Neues Dorf), p. 153 Moskow, 1924. 

Vitins, J. (Wityn, J.). Die Bedeutung des Gipses in der Landwirtschaft, 
PP* 44 * Riga, 1925* 

S'oil and Vegetation. 

Aebbrt. Der waldbauliche Wert der Diinensande, sowie der Sandboden 
im Allgemeinen. (Mtteilungen aus dem bodenkundlichen Laborato- 
ritim der Forstlichen Hochschule Eberswalde). Zeitschnft fur Forst- 
und Jagdwesen, Year 57, Vol. 3. 

Beanck, E. and Aeten, F. Ein Beitrag zur Frage nach der Einwirkung des 
Titans auf die Pfianzenproduktion. Journal fur Landwirtschaft * 
72, Part 2, 103, 1924. 

Beanck, E. and Aeten, F. Ein Vegetationsversuch mit “ Asahi Promo- 1 
loid A Journal fur Landwirtschaft, 72, Part 3, 139,'1924. 
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Bodens. Journal fur Landwirtschaft, 72, Part 3, p. 129, 1924. 

Blancs, E. ttnd Alten, F. Zur Wirkung des Zeotokols (Doleritmehl) auf 
die Pflanzenproduktion. Journal fur Landwirtschaft , 72, Part 3, 
146, 1924. 

DenglER, A. Ueber die Wirkung der Bedeckungstiefe auf das Auflafuen 
und die erste Entwicklung des Kiefers amens. Zeitschrift fur Forst und 
Jagdwesen, Year 57, pp. 385-408. 

Bbgbrton, C. W. and Kidder, A. F. Fungous Infection of seed com ker¬ 
nels and the importance of germination tests. Louisiana Bulletin 
No. 193, Louisiana State University, 1925, 

Hartmann, F. K. Untersuchungen zur Aziditat markischer Kiefern und 
Buchenstandorte unter Beriicksichtigung typischer Standortgewach.se 
als Weiser. Zeitschrift fur Forst - und Jagdwesen, Year 57, pp. 321-350, 

Klasener, O. Wurzelentwiddung verschiedener Kartoffelsorten nachden 4 
Verhaltnissen des Gottinger Versuchsfeldes. Journal fur Landwirt - * 
schaft, 72, Parts. 1-2, 1924. 

Kotxla, J. E. and Coons, G. H. Investigations on the blackleg disease of 
potato. Agricultural Experimental Station, Michigan State College, 
Technical Bulletin ? No. 67, 1925. ^ 

Eiechti, P. and Ritter, E. Ueber die Wiesendfingung mit Grille unter 
besonderer Beriicksichtigung der Verwertung des Giillenstickstoffes bei 
der Griinfuttererzeugung. Landwirtschafttiches Jahrbuch der Schweiz , 
Vol. 35, pp. 1, 1921. 

Eundegardh, H. Klima und Boden in ihrer Wirkung auf das Pflanzen- 
leben. Verlag Gustav Fischer, Jena, 1925. 

Stassbn and Bbhrisch. Ueber Aufforstungen fiber Kalkodland, insbe- 
sondere in Bezug auf die Weisserle in der Klosteroberforsterei Gcjv- 
tingen. Zeitschrift fur Forst - und Jagdwesen , 57. Year pp. 483-49*/. J 

Vitins, J. (WiTYN, J.). Der Reichtum und'die Fruchtbarkeit des Bo-, 
dens, pp. 80, Riga, 1924. 

Wiedemann, E. Die praktischen Erfolge des Kieferdauerwaldes. Unter- 
suchungeii in Barenthoren, Frankfurt a. d. Oder, Eberswalde. Stu- 
dien fiber die friiheren Dauerwaldversuche und den Kiefemurwald. 
Publishers Friedrich, Vieweg mid Sohn. Braunschweig, 1925* 

Regional Soil Science. 

Analyses of soils of: Troup Comity, Dougerthy County, Polk County, 
Jasper County, Crisp Comity, Pierce County, Wilkes County, 

' Floyd Country, and Burke Country. Georgia State College of Agricul¬ 
ture, Athens, Georgia. 

Afanasiew, J. Studien fiber die oberen Gesteinsschichten Weissrusslands. 
Memoires de VInstiiui agronomique & Gorky. Vol. II, pp. 140-154* 

^ 1924, 

BrunnEr, Die Muschelkalkboden Unterfrankens und ihre Bewirtschaftung 
Miiteilungen der deutschen Lmidwirtschaftsgeseltschaft , Year 39, No, 50, 
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Gexnka, K. Die Boden- Rayons des siidostlichen Russlands. Rostow am 
Bon, O. 1-7, 1924- 

Geinka, K. Die Boden der Eurghis-Republik, Orenburg, pp. 1-85,1924. 

Krokos, W. Cliemisclie Gharakteristik des Losses im fruheren Chersoner 
Gouvemement. Berichte des wissenschaklichen Forschungsinstitutes 
in Odessa. Vol. 1, No. io-n, August-October 1924. 

Krokos, W. Die Materialien fiir die Gharakteristik der Boden des Gouver- 
nements Odessa und Nikolaev, (vorm. Cherson). Part I, Gebietver- 
waUimg der Versuchssttdion, Lieferung, I, 1922. 

Lbnz, K. and Lobw, O. Bntersuchungen der Hauptbodenarten Bayems 
auf den Magnesiagehalt mit Beriicksichtigung der geologischen For- 
mationen und Fruchtbarkeitsverhaltnisse. Die Emdkmng dev Pflame. 
Year 21, No. 19. 

Schroder, J. Problemas qniixiico-agricolas importantes para el Uruguay y 
los empenos para su resolucion experimental. Revista Mensual Agro¬ 
nomica, Organo oficial de la Asociacion Estudiantes de Agronomia. 
Montevideo, August 1925. 

Vitests, J. (Wityn, J.). Bas Kalkbediirfnis der Boden Lettlands, seine 
Grosse und ausseren Merkmale. Die Kalktmgsmaterialien Lettlands 
Riga, 1924.' 

Vitins, J. (Wityn, J.). Die Sande und Sandboden in Lettland. Riga, 1924. 

Nomenclature and Classification. 

Nikeas, H. und Poet, H. Die Einteilung Bayems in Wirtschaftsgebiete 
auf Gmnd der geologisch-bodenkundlichen Verhaltnisse. Zeifschrift 
des bayerischen stafistischen Landesamies . Part. 3-4, 1924. 

Roy, H. Les regions du Departenient de Tlsere. Grenoble et sa region . 
pp. 501-520, Grenoble, 1925. 


General Notices. 

Murgoci. — On March 5, 1925, Rumania lost her most renowned geologist 
and agrogeologist, by the sudden death of Prof. G. Mtjrgoci, who by his 
varied and important research work and original ideas placed himself in the 
front rank of the leaders of science. 

George Muntean Murgoci was born in 1872 at Braila. His secondary 
education was received at Braila and Bucharest at which latter place he also 
attended the University. Originally he studied Mathematics, Physics and 
Chemistry, and then turned exclusively to the study of the natural sciences. 
After the completion of his University career he went to Vienna and Munich 
where, under G. Tschbrmak, I. Becke I. V. Groth and E. Weinschenk he 
devoted himself principally to the study of petrography, and in 1899 at 
Munich gained the , doctorate, with “ magna cum laude Returning to 
Rumania he joined the Rumanian Geological Institute as a geologist and made 
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a detailed, geological map of the south-eastern Carpathians. His love of the 
mountains excelled, even Ms scientific enthusiasm for the study of geology, but Ms 
great interest in soil problems led to his very successful agrogeological studies. 

In 1905 the Rumanian Geological Institute established an agrogeological 
section of which he was Director. In 1909 he was appointed, Professor of 
Mineralogy, Petrography and Geology at the Technical High-School of 
Bucharest. 

Agrogeology is a science which can be studied with success only if the 
specialist has the opportunity to travel extensively, so as to be able to know 
and study on the spot, soil conditions and relations under the most varying 
climatic conditions. Even at the present time we do not yet possess such 
a description of the different soil types as would enable us to study regional 
soil science from books. Murgoci satisfied these demands to the fullest 
extent and there are very few scientists who can possibly undertake so 
many journeys for study. As a student he travelled over a part of 
Germany and in the next year visited Prance and England. In 1904 
in London, he manned Dr. Agnes Helly, a highly educated lady with whom 
he had worked under Prof. Wbxnschenk:. Pie leaves two children, a daughter 
Helene, who,'is studying medicine, and a son Radii, who a short time ago 
gained a prize at Cambridge. After marriage he travelled across the United 
States, and worked under Prof. A. C. Lawson and Prof. E. W. Hilgard at 
the Universities of Leland and Berkeley. In the various countries of Europe, 
he studied and learned the different methods of mapping in use. However, 
his repeated travels for the purpose of study, to Hungary and Russia, had a 
decisive influence, on Ms soil-mapping methods, and made Mn an adherent 
of the Russian school. The soil survey map of Rumania which be submit¬ 
ted to the 1st International Agrogeological Congress in 1909 was constructed 
on general natural-science lines. On it the different soil-types are grouped in 
zones, wMcli form an uninterrupted continuation of the different Russian 
soil zones. 

The journeys undertaken by us together in 1907 and 1908 in south 
Russia and Rumania led to the calling together of the first International Agro¬ 
geological Congress at Budapest, Murgoci was one of the four whose efforts 
brought about the holding of agrogeological congresses (1). 

At the. 2nd International Agrogeological Congress at Stockolm the 
Internaiionalen Mitteilungen fur Bodenkunde were founded and he was chosen as 
one of the editors,, which honorary position he occupied until the journal ceased 
to appear. , After the war he was one of the first who helped to reestablish 
tire broken relations between the scientists of the different countries, and his 
efforts brought about the re-establishment of the International Congress, 
,,, At the' 3rd ,International Congress he was elected president of the 
5th International Commission for Soil Mapping, and devoted himself to this 
honorary'office' with great enthusiasm and was the author of the famous 
“ Memoires de la Cartographic du sol**. 

(1) The letter for the 'assembling of an'International Agrogeological Congress was 
signed by J. Namqgligh, 'Odessa, G. Murgoci, Bucharest,, O. Trextz, ], Tranco, Buda¬ 
pest, ,'Director If. V ? LoGGV, -at the Congress which'took place at Budapest. ■ 
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Although already ill he devoted all his strength and energy to the edition 
of the “ Memoires ” and continued this work even during, his illness. 

He planned several volumes of the " Memoir as ” in which he intended 
to deal with all the different types of soil and description ■ current in the 
different countries, but succeeded in publishing only one volume, so that the 
work was left unfinished. However, even this one volume is of, lasting value 
as an example for future similar work. We also owe to him the first carefully 
worked out scientific soil nomenclature, which will serve as a basis for future 
developments. 

The 4th International Soil-science Congress decided on the making of a 
soil-survey map of the whole world. For that purpose a small executive 
committee was formed of which he was elected Director. And again he put 
all his energy into the work, hoping to have the work finished before the next 
Congress. He prepared a sample map as an example. He did not spare his 
health and his illness was no hindrance to Ms strenuous work. 

In Ms life, work follows work, with only short intervals for rest and even 
these were taken only from necessity. However, fate prevented the completion 
of his great work and early death overtook him in the fullness of his restless, 
activity. His tireless efforts found recognition in his election to membership 
of numerous scientific societies, among others to the French Academy of Science 
of Paris. His was one of the best known figures at all the international 
geological and agrogeological conferences, and owing to his knowledge of 
languages te always took a prominent part, his opinion in many cases 
being decisive. Also at the last Soil-Science Congress at Rome, in 1924, 
he, as Chairman, although in pain, led the discussions. We all known how, 
owing to his co-operation and to Ms able chairmanship, that Congress, concluded 
with such valuable results. 

It will be difficult to replace this dear colleague whose restless activity 
exerted such a profound influence on our science and which won him the respect 
of all who could appreciate it. 

He will never be forgotten by those who knew him and his work will 
have a lasting value. PETER TrEXTz. 

Prof, Ramann, President of the Soil Science Research Institute, died at 
Munich on the 19th of January 1926. An obituary notice will be published 
in the next number of this Review , 

Communication of the Executive Committee, — As appears from.; 
the list of members published in this number the membership is now' 671. 
This obviously involves a heavy claim on the time of the General,Secretary, 
who is also the Treasurer. X wish therefore to repeat my appeal to 'members 
for their collaboration. ' Members can effectually, lighten my work if they 
will reply at once to my enquiries whether made by letter or circular, and 
especially if they' will send annual subscriptions without delay and, if possible 
in Dutch florins, enclosing the entrance fee if payable.' Remittances' should 
be sent by Post Office,' Order or by, payment to the “ Geldersche Credit, 
Vereeniging ”, Groningen (Holland), on account ot the International Society 
of Soil Science. ,, , , , , 
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But as 1 already suggested in the previous number (Vol. III, No. 3 , 
p. 759), it is absolutely necessary that part of my work be undertaken by 
the National Sections. I therefore desire to urge members once more to 
found National Sections and to report to me the composition o£ the executive 
committees. My idea is that the secretaries (or the treasurers) of these Na¬ 
tional Sections should in future assist me by being responsible for receiving 
new applications for membership, payment of annual subscriptions, the 
change of addresses, etc., reporting to me on these points and sending me the 
annual subscriptions in a single account. 

Moreover I should like to remind the members that: 

(1) The annual subscription for 1926 has been fixed at 6.50 Dutch 
florins (10 Dutch florins — about 4 Dollars). 

(2) The entrance fee for new members amounts to 2.50 Dutch florins 
( = 1 American Dollar). 

Members are requested to send the annual subcription for 1926 before 1 
April 1926, with the entrance fee payable. 

(3) New members for 1926 who wish to obtain the four numbers of 
the first volume (1925) of our Journal, must apply to Dr. Borghesani, 
International Institute of Agriculture, Villa Umberto I, Rome. 

(4) In this number, the list of members has been inserted. Kindly 
inform me in typescript of any errors. 

(6) The Journal appears in 3 languages ; members are asked to inform 
me, if necessary, in which of these 5 languages they desire to receive the 
Journal. 

(6) In Vol. Ill, No. 2, the rules of the Society were given. Reprints 
may be obtained or application to myself. 

(7) Members intending to join one or several commissions, are request¬ 
ed to apply at,once to the chairmen of the respective commissions. As tc 
the composition of these commissions, see Vol. HI No. 2 (April-June 1925), 

(8) Members who wish to receive the Proceedings of the Fourth In¬ 
ternational Soil Science Conference (Rome, May 1924) at, the reduced price 
of 6 American Dollars in accordance with the new arrangements for 1926, 
are asked to let me know, without, however, sending the money. The sums 
already sent by a considerable number of members have been forwarded to 
the International Institute of Agriculture, Villa Umberto I, Rome (Italy). 

(9) Finally, I must ask members to be so good as to write in Ger¬ 
man, English, French or Dutch., I regret that I am not acquainted with 
Italian and Spanish. 

A communication has just reached me from the President' Dr. J, G. 
Iflpman, to the' effect that, the Organising Committee for the first In¬ 
ternational Soil Science Congress has resolved that tins Congress shall be 
held at Washington at the beginning of June 1927, Further details will be- 
in future communicated by the American Organising Committee. 

Groningen, December 1925. 

' - ' 'Dr. D.' J.,Hissine, 

Acting First Presiden 2 
■ i. and General, Secretary, ,, 
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IV International Soil Science Conference, Rome* — The Organ¬ 
isation Committee met, with Prof. G. de Angelis cFOssat in the chair, on 
30 December in Rome, to discuss the subject of the publication of the 
Proceedings The first volume will be issued, shortly by the- International 
Institute of Agriculture, which ha.s undertaken the publication; the other two 
volumes will follow. The Committee fully recognise and appreciate the in¬ 
terest shown by the President, the General Secretary , Count R. Perotti and the 
active co-operation of the Bureau of Agricultural Science of the International 
Institute of Agriculture, as regards the publication of these ,£ Proceedings T 

List of Members of the International Society of Soil Science* 
(Dated 1 January, 1926). 


The countries are arranged in the French alphabetical order; the addresses are, as 
far as possible, quoted in the original language. The Colonies follow in each case 
immediately after the mother country. Under the separate countries, libraries are 
shown first, then institutions, societies, etc., and last of all, names of individuals; each 
of these groups is arranged alphabetically. 


Germany . 

Bibliothek der Landwirtschaftlichen Plochschule. Xnvalidenstrasse 42. Ber¬ 
lin, N. 4. 

Bibliothek der Landwirfcschaftlichen Institute der Universitat. Ludwig 
Wuchererstr. 2. Halle a/Saale. 

Bibliothek der Teclmischen Hochschule. M ii n c h e n . 

Bibliothek der Universitat. Universitatsstr. 25. Marburg a/Lahn. 
Bibliothek des Deutschen Kalisyndikates, G. m. b. H. Dessauerstrasse 28-29. 
Berlin, S. W. 

Biicherei der Biologischen Reichsanstalt £iir Land- imd Forstwirtschaft, 
Berlin. Dahlem. 

Biicherei der Forstlichen Hochschule. Tharandt. (Freistaat Sachsen). 
Staats- und Universitats-Biblicthek. Breslau. 

Universitatsbibliothek. Kiel. 

Universitatsbibliothek. Beethovenstrasse, 6. Leipzig. 
Universitatsbibliothek. M ii n c h e n . 

Agrikulturchemisches Institut der Hochschule fiir Landwirtschaft und Brauerei 
(Direktor : Prof. Dr. H., Niklas) . Weihenstephan bei Miinchen. 
Agrik. Chem. Kontrollstation. Karlstrasse 10. Halle (Saale). 
Agrikulturchemische Versuchsstation der Landwirtschaftskammer fiir 1 die 
Prov. Schleswig-Holstein. (Vorsteher: Dr. Sieden). Khonshagener 
Weg 3, Kiel. 

Badische Geologische Landesanstalt. Eisenbahnstr. 62a; Freiburg i. 

Baden. ■ , 

Bayerische Biologische Versuchsanstalt fiir Fischerei. Veterinaxstrasse 6. 
M ii n c h e n . 

Deutsches Kalysindikat G. m. b. H. (Agrikultur-Abteilung). 'Dessauerstrasse 
28-29. B.erl.in, S. W. 11. 



126 


INTERNATIONAL, ASSOCIATIONS 


Geologisclie Landesuntersuchung des Bayer. Oberbergamtes. M ii n c li e n , 

Geologisches palaeontologisches Institut der Universitat. Talstrasse 35. III. 
Leipzig. 

Hessiselie Geologisclie Landesanstalt. Darmstadt. 

Institut fiir Geologic der Landwirtsch aftlicben Hochscliule. Invalidenstrasse 
42. Berlin, N. 4. 

Killturtechnisches Institut der Universitat. Tragh. Kirchenstr. 74. K6- 

nigsberg i. Pr. 

Landwirtschaftliche Hochscliule. Meckenfaeimer Allee 102. Bonn-Pop* 
pelsdorf. 

Landwirtschaftliclie Versuclisstation. Hornerweg 104. Hamburg. Horn. 

Landwirtscliaftlidie Versuchsstation Limburgerhof der Badjsclien Anilin- und 
Soda Pabrik. M u 1 1 e r s t a d t II. (Rheinpfalz). 

Mineralogisch-Geologisches Institut der Tecknischen Hochscliule. Neptun- 
strasse 14. Danzig- Langfuhr. 

Preussische Geologisclie Landesanstalt. Invalidenstrasse 44. Berlin, N. 4. 

Preussische Moor - Versuchsstation. Neustadtswall. Bremen. 

Sachsisches Geologisches Landesamt. Talstrasse 35. Leipzig. 

Staatliehe Landwirtschaftliche Versuchsanstalt. (Direktor: Prof. Dr. Neu- 
batjer) . Stiibel - Allee 2. Dresden, A. 

Stickstoff-Syndikat G. m. b. H. Neustadtlische Kirchenstrasse. Berlin, 
1ST. W, 7 . 

Untersuchungsamt der Landw. Kammer in Konigsberg i. Pr. K 0 n i g s « 
berg. 

Albert, Prof. Dr. R. Porstakademie. Bnmimstr. 10. Eberswalde,, 

Beanck, Prof. Dr. Agrikulturchemisches Institut. Nikolausburgerweg 7. 
Gottingen . 

Bohm, Prof. Dr. A. Bnzianstrasse 1. Berlin. Licliterfelde. 

Btinow, Dr. Kurt von. Preussische (Geologisclie Landesanstalt. Invaliden¬ 
strasse 14. Berlin. 

Bungert, Dr. I. Oberforster. Kaiser-Friedrich-Ring 82. Wiesbaden, 

DENSCH, Prof. Dr. Alfred. Direktor des Institutes fiir Bodenkunde und 
Pilanzenernalirung der Preuss. LandwirtsehaftHclien Versuchs- und For- 
scliungsanstalten. Theaterstrasse 25. Lands berg a. W. 

Bhrenberg, Prof. Dr. Paul. Hansastrasse 24. Breslau. 

Pauser, Oberbaurat Otto. (Ministerium des Innern.). Sporerstrasse 5. 
Stuttgart, 

Fischer, Dr. Hermann. Herzogstrasse 58 III. Mii n c h e n . 

Ganssen, Prof. Dr. R. Konigsallee 9. Berlin -Grimewald. 

Gehiong, Dr. A. Landw. Versuchsstation. Braunschweig, 

G6rbxng, Johannes. Dipl. ■ Nahrungsmittelchemiker, Laboratorium fiir 
Bodenkunde und Pflanzenernahrung. Borsteler-Chaussee 128. I. Ham- 
burg, Grossborstel. 

G6rz, Dr. R. Diplomierter Landwirt. Jagowstrasse 19. Berlin- Griinewald. 

Harrer, Chemiker Dr. Hans. (Geologische Landesanstalt). Invalidenstrasse 
44* Berlin, K. 4. 

Harter, Dr, Fritz; (Geologe). ■Talstrasse 35. Leipzig, 
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HarrassowxTz, Prof. Dr. Hermann. O. Prof, der Geologic und Paleontologies 
Direktor des geologisclien Instituts der Universitat Giessen. Ludwig- 
strasse 23. Giessen. 

HBLBIG, Prof. Dr. M. Freiburg (Breisgau). 

HBLLMERS, Dr. Hans. (Institut fiir Geologie). Xnvalidenstrasse 42. Ber¬ 
lin, N. 4. 

Hohenstein, Dr. Viktor. Neustadtische Kirchstrasse 9. Berlin, N. W. 7, 

Krayss, Dr. G. Privatdozent der Bodenkunde an der Universitat Miinchen. 
Amalienstrasse 52-0. M ii n c k e n . 

Kruger, Prof. Dr. h, c. E. Geheimer Regierungsrat. Alleestrasse 1. Han¬ 
nover. 

Kuhse, F. Technische Hochschule, Geologisches Institut. Danzig. Lang- 
fuhr. 

Lang, Prof. Dr. Richard. Universitatsprofessor. Wilhelmstrasse 7. Halle 
a. d. Saale, 

Lemmermann, Prof. Dr. O. Direktor des Institutes fiir Agrikulturchemie und 
Baktexiologie der Landwirtschaftlichen Hochschule. Albrecht - Thaer- 
weg 1. Berlin. Dahlen. 

Mach, Prof. Dr. F. Landwirtschaftliche Versuchsanstalt, Post Grotzingen 
i. B, A 11 g u s t e n b u r g . 

Meyer, Dr. Diedrich, Direktor der Landw. Chem. Untersuchungsanstalten 
der Landwirtschaftskammer Schlesien. Matthiasplatz 6. Breslau. 

MiTSCHERLICH, Prof. Dr. E. A. Pflanzenbau-lnstitut der Universitat. Trag- 
heimer Kirchenstrasse 83. Konigsberg i. Pr. 

Munichsdorfer, Dr. F. Landesgeologe. Ludwigstrasse 14. Miinchen. 

Kellzenbrecher, Dr. R. Rudmannstrasse 16. Salzwedel. 

Pfeiffer, Pirof. Dr. H. Geologische Landesanstalt. Invalidenstrasse 44. 
B e r 1 i n , N. 4. ' 

Puchner, Prof. Dr. H. Landwirtschatliche Hochschule. Weihenstephan 
bei Miinchen. 

Ramann, Prof. Dr. E. Amalienstrasse 52. Miinchen. 

Reihling, Dr. rer. nat. Karl, Regierungsrat, Vorstand der Bodenkundlichen 
Abteilung der Wurttembergischen Forstlichen Versuchsanstalt. Armin- 
strasse 6. Stuttgart. 

Schnarrenberger, Dr. Carl. Landesgeologe, Badische Geologische Lan- 
desanstalt. Eisenbahnstr. 62 a. Freiburg i. Baden. 

Schucht, Prof. Dr, F. Giintzelstrasse 59. Berlin. Wilmersdorf. 

Stremme, Prof. Dr. PI. Mineralogisch-Geologisches Institut der Technischen 
Hochschule. Keptunstrasse 14. Danzig, Langfuhr, 

TrEnel, Chemiker Dr. M. Geologische Landesanstalt. Invalidenstrasse 44. 
Berlin, N. 4. 

UTESCHER, Chemiker Dr. K. Hasenmarkt 23, Spandau be! Berlin. 

VageLER, Dr. Pflanzenzuchtstation der Landwirtschaftskammer fiir die' 
Provinz Ostpreussen. Ramten, Ostpreussen. 

VATER, Prof. Dr. Dr. h. c. PI. Geb. Forstrat. Tharandt. 

Wiessmann, Dr. Hans, Privatdozent. Werftstrasse iS. Berlin N* 
W. 52. 
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Woeff, Prof. Dr. W. Abt. Direktor Geologische Eandesanstalt. Invaliden- 
strasse, 44, Berlin, N. 4. 

Zunker, Prof. Dr. Ing. F. Direktor des Kulturchemisdren Institutes. Han- 
sastrasse 25. Breslau, 116. 

Austria . 

Bodenkundlicb.es Daboratorium des Eandes-Meliorationsamtes, Vertreter 
Dr. Ing. Bernhard RamsauER, Landespedologe. Mullnerkauptstrasse 54. 
Salzburg. 

EEInestgen - Westerberg, Dr. Wilh. Graf zu. Eehrkanzei fiir forstliche Boden- 
kunde und forstliche chemische Technologie an der Hochscliule fiir Boden- 
kultur. Hockschulstrasse 17. Wien, XVIII. 

STiny, Prof. Dr. J. Hohere Porstlehranstalt. Brtick a. d. Mur. 

Txxx Prof. Dr. Alfred. Lehrkanzel fiir landwirtschaftliche Bodenkimde an 
der Hochschule fiir Bodenkultur. Piaristengasse 62. Wien. 


Comptoir Beige du Sulfate d’ammoniaque. Societe Anonyme. Rue Berckmans 
8. Bruxelles, 

Simqens, W. Staatslandbouwkundige. Poperinghe. West-Vlaanderen. 
Sys, Maurice. Staatslandbouwkundige. Dixmuiden. West - Vlaanderen. 

Cuba . 

Anderson, E. L. Cuban Sugar Club. Apartado 1973. H a b a n a . 

PorTun, Ir* Gonzalo M. Ingeniero Agronomo, Director Estacion Experimental 
Agronomico de Cuba. Santiago de las Vegas. 

Rapaxje, E. H. Manager, American Agricultural Chemical Company. 553 Banco 
National de Cuba. H a b a n a . 

Thurston, P. R. Manager, Central “ Oriente O r i e 11 1 e . 

Waeker, E. S. Superintendent of Agriculture. Central Preston. P r e s t o n , 
Province of Oriente. 

Zbia, J. R. Finca “ El Conde ” H e r s h e y , Province Habana. 


Denmark. 

Den ICgl. Veterinaer - og Eandbohojskoles. Bibliothek. Biilowsvej 13. K 0 b e 11- 
hanv, V. 

Afdeling for Eandbrugets Plantedyrkning. Den Kgl. Veterinaer - og Landbo- 
h0jskoles. (Director: Prof. K. A. Bondorff og Prof, E. Einhard. 

. Rolighedsvej 23. 1 K 0 b e nh a vn , 

Danmarks Geologiske Unders0gelse. (Director; Victor Madsen). Gammel* 
mont 14. R0benhavn, K. 

Den Rgl. Veterinaer - og - Eandbohojskoles, plantefysiologiske Laboratorimn, 
'(Director: Professor Dr. H. Weis). K 0 b e n h a v n, V. ' 
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Bet danske Hedeselskab. ¥ i b o r g . 

Bet KgL danske Landkuskoldningsselskab. Vestre Boulevard 34. K 0 - 
bentavn, B. 

Ladel und Landbrugsskoles Ivemiske Labor atorium. B r 0 r u p . 

Landbrugsraadet. Vestre Boulevard 4. Ksbenhavn, B. 

Statens Fors0gsstation i (Director: C. Iversen). Askov, pr. Vejen. 

Statens forstlige Fors0gsvaesen. (Director: Prof. Dr. A. Oppermann). 
Springforbi, ved KLobenliavn. 

Statens Havebrugs - Fors0gsstation. (Director: NT. Esbjerg). Blan.g- 
sted, pr. Odense. 

Statens Marskforsog, (Director: C. J. Christensen). Ribe. 

StatensPlanteavlsLaboratorium. (Director: Christensen, Dr. H. C.) L y n g by, 

Statens Plantepatologiske Fors0g, (Director Prof. Dr. C. Perdinandsen) . 
Lyngby. 

Buemann, Prof. Dr. E. Direktor des ckemischen Laboratoriunxs der Universi- 
tat. K0benhavn. 

Lund, cand. polyt. Augusta Landbobojskolen. Biilowsvej 13. K 0 ben- 
ha v n , V. 

Oesen, Dr. Phil. Carsten. Carlsberg Laboratorium. Kobenhavn, 
Valby. 

Rordam, Prof. Dr. K. Landbohojskoles. Biilowsvej 13. K 0 b e n h a v n ? V. 

Egypt. 

ABDEE-Vahid Fahmy, Effendi. Inspecteur au Ministere Egyptien de TA- 
griculture. Be Caire. 

MossErx, Victor M, President de lTnstitut d'Egypte. 25, Rue Qieik Aboul- 
el-Sebaa. Le Caire. 

Spain . 

Estacion Agronomica - Instituto Agricola de Alfonso XII. Director Ing. Gui¬ 
llermo Quintanieea. La Moncloa. Madrid. 

Aecaraz, Encixiq Sr. D. Enrique. Ingeniero Agrdnomo - Profesor de la Es~ 
cuela de Ingenieros Agronomos. Juan de Mena 15, pral. A. Madrid . 

ARGUEEEES, Sr. D. Ernesto de Canedo. Ingeniero de Montes y Gedgrafo. 
Director de la Biblioteca del Instituto Geografico. Villanueva, 43. Ma¬ 
drid. 

Biebao y SE'VIEEA Ing. Francisco, Delegud de TEspagne dans lTnstitut In¬ 
ternational d'Agriculture. Villa Umberto I. Roma (10). 

Daeda de Torre, Sr. D. Adolfo Ingeniero de Montes. De la Seccidn de Montes 
del Ministerio de Fomento. San Bartolome 6. Madrid. 

H. del ViEEAR, Sr. D. Emilio. Lista 62, 3 0 der. M a dr i d. 

ITURRAEDE, Sr, D. Julian. Ingeniero de Montes - Profesor de la Escuela de 
Ingenieros de Montes. Arenal 8. Madrid. 

MarcieEA, Sr. D. Juan. Ingeniero Agrdnomo - Profesor de la Escuela de 
Ingenieros Agrdnomos. La Moncloa. Madrid. 

. 9 — Ag/. ing. 
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Munoz, Sr. D. Juan Diaz. Ingeniero Agronomo - Profesor de la Esctiela 
de Ingenieros Agronomos. Rodriguez San Pedro, 29, Madrid. 

Sanz, Sr. D. Jose Lillo. Ingeniero de Montes. Villanueva 43 pral. Madrid. 


Esthonia. 

Bodenkundliches imd Agrikulturchemisches Kabinett. (Defter: A. Nommik). 
Vene uul. 28, Tartus, 


United States . 

Library of the Los Banos College P. O. Los Banos, Philippines. 

Soil Improvement Committee of the National Fertilizer Association. Insurance 
Building. Washington, D. C. 

AGEE, Director H. P. Director Experiment Station of the Hawaiian Sugar 
Planters Association. H o n o 1 u 1 u, Hawaii. 

ALBRECHT, W. a. College of Agriculture. Columbia. Missouri. 

AiyEEN, H. 3 . Experiment Station. 1C e w Brunswick. New Jersey. 
Ageison, Dr. F. E. Fixed Nitrogen Research Laboratory, Department of A- 
griculture. Washington, D. C. 

Awsgn, Robert V, c j Q Cuban Sugar Club. Tropical Plant Research Founda¬ 
tion Central Office, 1350 B Street, Southwest. Washington, D. C. 
Away, F. J. University of Minnesota. St. Paul, Minnesota. 
Anderson, Dr. M. S. Bureau of Soils, United States Department of Agriculture. 
Washington, D. C. 

Baldwin, Mark. Bureau of Soils, United States Department of Agriculture, 
Washington, D. C. 

Barnes, E. E. Ohio State University Soil Department. Columbus. Ohio. 
BARNETTE, R. M. Experiment Station. Gainesville. Florida. 
BarrETT, Rollin IT. Vermont State School of Agriculture. R a n d o I p ii 
Centex. Vermont. 

BATES, H. R. Manager Manufacturing Department. P. O. Box 1725. A 11 a 11 1 a. 
Georgia. 

Baylor, H. B. Sales Manager. P. O. Box 1752. Atlanta. Georgia, 
BEARER, E. V. Experiment Station. New-Br 1111 s w 1 c k . New Jersey, 
Beckwith, Charles, S. Browns Mills. New Jersey. 

Bennett, H. IT. Bureau of Soils, United States, Department of Agriculture. 
Washington, D. C. 

BizzEEE, J. A. College of Agriculture. Cornell University. Ithaca . New 
York. 

BtackwEEE C. P. 6x4, Rhodes Building. Atlanta. Georgia. 

Blair, 1 A. W. Experiment Station. New-Brunswick. New-Jersey, 
Beinn, Philo K. Rocky Ford. Colorado. 

Bradeirld, Richard. College of Agriculture, Department of Soils, University 

■ of Missouri, Columbia. Missouri. 

Brewster Benjamin H. Ill, 25 South Calvert Street. Baltimore. Ma- 

■ ryland. 
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Brown, B. E. Bureau of Soils United States Department of Agriculture. 
Washington, D, C. 

Brown, P. E. Iowa State College. Ames. Jowa. 

Buckmann, H. O. College of Agriculture. Cornell University. Ithaca. 
New* York. 

Burgess, P. S. University of Arizona. Tucson. Arizona. 

BuTEER, Edward, jr. 20 South Delaware Avenue. Philadelphia. Penn¬ 
sylvania. 

BuSHNEEE, T. M. Agriculture Experiment Station. Lafayette. ' Indiana. 
CaeexsTRR, George J. Potash Importing Corporation of America. 81 Pulton 
Street. New -York, City. 

CarroeB, John S. Potash Importing Corporation of America. Si Fulton Street.. 
New York, City. 

Chapmann, j. B. Agricultural College. 1010 12th Avenue North. Fargo. 
North Dakota. 

Cobb, Prof. Wm. B. Associate Professor of Geology and Soils. North Carolina 
State College. Raleigh. North Carolina. 

CQEE, John S. Bureau of Plant Industry, United States Department of Agri¬ 
culture. Washington, D. C. 

COEEINGS, Gilbert ■ H. Clemson College. South-Carolina.. 

Conner, S. D. Agricultural Experiment Station. Lafayette. Indiana. 
Conrby, Cuy W. Ohio State University. Columbus. Ohio. 

Cos, H. R. Experiment Station. New-Brunswick. New-Yersey. 
Davis, Dr. R. O. E. Bureau of Soils, United States Department of Agriculture. 
Washington, D. C. 

Denison, I. A. Bureau of Soils, United States Department of Agriculture. 
Washington, D. C. 

DUEEY, P. L. College of Agriculture. University of Missouri. Colum¬ 
bia. Missouri. 

ENGBE, Mr. E. B. University of Nebraska.College of Agriculture. Lincoln. 
Nebraska. 

Emerson, Paul. Iowa State College. Ames. Iowa. 

Erdman, Lewis W. Iowa State College. Ames. Iowa. 

Fred, E B. University of Wisconsin. Madison. Wisconsin. 

French, Albert. International Agricultural Corporation. Room 3018, 61 
Broadway, New- York, City. 

Fry, W. H. Bureau of Soils, United States Department of Agriculture. 
Washington, D. C. 

Fudge, B. R. Experiment Station. New-Brunswick. New-Jersey. 
Gardner, Willard. Utah Experiment Station. Logan. Utah. 

Gibe, Philip L. Bureau of Soils-United States Department of Agriculture. 
Washington, D. C. 

Gensbtjrg, J. M. Experiment Station. 'New-Brunswick. New-Jersey* 
Geadden Hutton, Prof, J. State College. Brookings., South Dakota. 
Graber, L. F. University of Wisconsin, Madison, Wisconsin. 

Grade, E. I. University of , Wisconsin, Madison. Wisconsin. 
Greaves, J. E. Utah Agricultural Experiment Station. Logan. Utah. 



132 


INTERNATIONA!, ASSOCIATIONS 


Harper, J. N. Department of Crop Fertilization. 910 Citizens and Southern 
Bank Building. Atlanta. Georgia. 

HASKEW,, S. B. Massachusetts Agricultural College. Amherst. Massa¬ 
chusetts. 

HAYES, P. A. Bureau of Soils, United States Department of Agriculture. W a • 
shington, D. C. 

HEARN, W. R. Bureau of Soils. United States Department of Agriculture. 
Washington, D. C. 

HeukerEkian, H. Experiment Station. New -Brunswick . New-Jersey. 

Hibbard, P. L, University of California. Berkeley. California. 

Hoagrand, D. R. University of California. Berkeley. California. 

HormES, Robert S. Bureau of Soils, United, States Department of Agriculture. 
Washington, D. C. 

HORTON, H. E. Casco Mercantile Trust Company. Portland* Maine. 

Jennings, D. S. Utah Experiment Station. Logan. Utah. 

JOFFE, J. S. Experiment Station. New-Brunswick. New-Jersey, 

Jones, C. D. Experiment Station. New-Brunswick. New-Jersey. 

Jones, J. S., Oregon Experiment Station, Corwallis, Oregon* 

Jordan, H. V, State College, New-Mesico. 

Karunaker, P. D, ?' 

KERREY, W. P. University of California. Berkeley. California. 

KEZER, Alwin. Experiment Station. Fort Collins. Colorado. 

Krauss, F. G. ? University of Hawaii. Honolulu, Hawaii. 

KriEGE, Herbert F. Ohio State University. Columbus. Ohio. 

Krusekopf, H, H. College of Agriculture, Columbia. Missouri. 

Lapham, Macy H. Bureau of soils U. S. Dept, of Agriculture. Wa¬ 
shington, D. C. 

McLean, H. C. Experiment Station. New-Brunswick. New-Jersey. 

LEE, H. R. Union Carbide and Carbon Research. Laboratories. 30. East 
42nd Street. N e w - Y o r k , City. 

LEE, Linwood L., Ine, Box 192. Moorestown. New-Jersey. 

Lefevre, Henry . E. Societe ' Commerciale des Potasses d* Alsace. City 25 
West 43rd, Street. New-York. 

LESS, F, R. University of Missouri. Columbia. Missouri. 

Lipman, J. G. Prof. Dr. Experiment Station. New Brunswick.. New 
Jersey. 

DeLOACH, R. J. H. Armour Fertilizer Works. 209. West Jackson Boulevard 
Chicago. Illinois. 

Long, D. D. Director Agricultural Research and Service Department. P, 0 . 
Box 1725. Atlanta. Georgia. 

Lowry, R. B. Experiment Station. Knoxville. Tennessee. 

Lyon, T. L. College of Agriculture. Cornell University. Ithaca, New- 
York. 

, MarbuT, Prof. C. F. Bureau of Soils. United States Department of Agricul < 
ture.. Washington, D. C. 

Mattson, Dr, Sante E. Bureau of Soils. United States Department of Agricul¬ 
ture. Washington, D. C. 

McCarr, A. G. University of'Maryland. College Park. Maryland. ' 
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McCeore, George M. Ohio State University. Soils Department, Colum¬ 
bus. Ohio. 

McDowEEE, H. C. Armour Fertilizer Works. 209 West Jackson Boulevard,* 
Chicago. Illinois. 

McXntire, W. H. Experiment Station. Knoxville. Tennessee. 

MEIJEEN, P A. van der. Rutgers University. New-Brunswick. New- 
Jersey. 

MEYER, A. H. University of Wisconsin. Madison. Wisconsin. 

Michee, Paul. Kiowa. Colorado. 

MiDDEETON, Dr. Howard. Bureau of Soils. United States Department of 
Agriculture. Washington, D. C. 

MlEEER, M. F. College of Agriculture. Columbia. Missouri. 

MOOERS, C. a. Experiment Station. Knoxville. Tennessee. 

Musgrave, G. W. Experiment Station. New-Brunswick. New- 
J ersey. 

MyERS, W. Lambert. 1128 Hurt Building, Atlanta. Georgia. 

Myers, William S. 25 Madison Avenue. New York, City. 

Noer, G. J. University of Wisconsin. Madison . Wisconsin. 

ObER, Gustavus, Jr. Ober Fertilizer Company. Baltimore. Maryland, 

OemSTEAD, Dr. L. B. Bureau of Soils. United States Department of Agricul¬ 
ture. Washington, D. C. 

Orton, Dr. W. A. Tropical Plant Research Foundation. 1350 B Street, S. W. 
Washington, D. C. 

Pearson, H. S. Nitrate Agencies Company. 104 Pearl Street. New 
York, City. 

PENDEETON, Prof. Robert L. College of Agriculture, University of the Phi¬ 
lippines. Eos Banos. Philippines. 

Perkins, Alfred T. College of Agriculture, Manhattan, Kansas. 

PiERRE, W. H. University of Wisconsin. Madison. Wisconsin. 

Powers, W. L. Oregon Experiment Station. Corvallis. Oregon. 

PrankE, E. J., American Cyanamid Company, 511, Fifth Avenue, New 
York, City. 

Prince, A. L. Experiment Station. New-Brunswick. New-Jersey. 

REED, E. P. Ohio State University. Columbus. Ohio. 

Rice, T. D. Bureau of Soils. United States Department of Agriculture. Wa¬ 
shington, D. C. 

Robbins, W. R. Experiment Station. New-Brunswick. New- 
Jersey. 

Robertson, David W. Experiment Station. Fort -Collins. Colorado. 

Robinson, William Q. Bureau of Soils. United States Department of Agri¬ 
culture. 1 Washington, D. C« 

Ruprecht, R. W. Experiment Station. Gainesville. Florida. 

RUSSEEE, J. C. University of Nebraska. College of ' Agriculture. Lin¬ 
coln. 1 Nebraska. 

SAETER,, Robert M. Ohio State University. College of Agriculture. Colum¬ 
bus. Ohio. 

Sampson, H. O. Experiment Station. New-Brunswick. New-Jersey^ 
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Schreiner, Oswald. Soil Fertility Investigations, Bureau of Plant Industry. 

United States Department of Agriculture. Washington, D. C. 
Shaw, Prof. Chas. F. 320, Hilgard Hall. Berkeley. California. 
Shaw, W. M. Experiment Station. Knoxville. Tennessee. 

Shive, J. Yv. Experiment Station. New-Br unswick, New-J ersey. 
S.HGREY, R. C. Bureau of Plant Industry. United States Department of 
Agriculture. Washington, D. C. 

SiLBERT, Doroty. West 7th. Street 954. Plainfield. New-Jersey. 
Skudesna, A. W. Rocky-Ford. Colorado. 

Smalley, FI. R. Soil Improvement Committee National Fertilizer Association, 
616 Investment Building. Washington, D. C. 

Smith, A. M. University of Maryland. College Park. Maryland. 
Smith, R. S. Department of Agronomy, University of Illinois. U r b a 11 a . 
Illinois. 

Snyder, Robert Miflin. College of Agriculture. Bast-Iansing. Mi¬ 
chigan. 

Sprague, H. B. Experiment Station. New-Br unswick. New-Jersey. 
Spurway, C. R. College of Agriculture. East-Dansi 11 g. Michigan, 
Starkey, R. L. University of Minnesota. Department of Bacteriologie. 
Minneapolis. Minnesota. 

Stephenson, R. E. Oregon Experiment Station, Corvallis. Oregon. 
Stevenson, W. H. Iowa State College. Ames. Iowa. 

Stewart, H, W. University of Wisconsin. M a d i s 0 11 . Wisconsin. 
Trtjog, E. University of Wisconsin. Madison. Wisconsin. 
Turrentine, J. W. Bureau of Soils. United States Department of Agriculture. 
Washington, D. C. 

Waksman, S. E. Experiment Station. New-Br unswick. New-J ersey. 
Walster, H. It. North Dakota Experiment Station, Agricultural College. 
North - Dakota. 

Ward, Justus C. Rocky Ford. Colorado. 

Weir, W. W. Bureau of Soils. United States Department of Agriculture. 
W a s h i n g ton, D. C. 

White, J. W, Pennsylvania State College. State -College, Penn¬ 
sylvania.' 

Whiting, A. D. University of Wisconsin. Madison, Wisconsin. 
Whitson, A. R. University of Wisconsin. M a d i s o n . Wisconsin, 
Whittle, C. A.' 614 Rhodes Building. Atlanta. Georgia. 

Wiancko, A. T. Agricultural Experiment Station. I, a f a y e 11 e . In¬ 
diana. 

Willis, U. G. Experiment Station. Raleigh. North Carolina. 

Wilson, A. M. Department of Soils. University of Missouri. Columbi a. * 
Missouri; 

Wilson, B. D. College of Agriculture. Cornell University. Ithaca. 
New York, 

Wolfe, T. K. Virginia Agricultural Experiment Station. Blacksburg. 
Virginia. 

Wright, W. H. University of Wisconsin. Madison. Wisconsin. 
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Finland. 

Finska Mosskulturforeningen, (Finnischer Moorkulturverein). Helsinki, 

Helsingin Yliopiston Naanviljelyskemial linen laitos. (Praeses : Prof. Dr, J. 
VAI/MARI) . Helsinki. Suomi. 

Maatalouskoelaitos, Maanviljelyskemian jafystikan osasto. (Landwirtsehaft 
liche Versuchsstation, AMeilung fiir Agrikulturehemie und Pliysik) Vor- 
stand: J. VAivMARi. Tikkurila. 

Statens Markforskningsinstitut (Staatlidies Bodemmtersuchungsinstitut). 
Vorsteher: Dr. B. Frosterus. Boulevardsgatan 29. Helsinki, 

AaiAQNEN, Dr. V. T. Professor der Bodenwissensclia.lt an der Forstlichen 
Versuchsanstalt Finnlands. Tunturilaaksonk 17 B. Helsinki. 
Suomi. 

Aarniq, Dr. B. Staatliches Bodenuntersuckungsinstitut, Boulevardsgatan 30. 
Helsinki. 

Auer, Dr. Vaino. Dozent. Fredrikinkatu 66 B. Helsinki. Suomi. 

Brenner, Widar. Geologiska Kommissionen I. Boulevardsgatan 29. Hel¬ 
sinki. 

Frosterus, Dr. Benj. Staatliches Bodemmtersuchungsinstitut. Boule¬ 
vardsgatan 29. Helsinki. 

Kokkonen, Dr. Pekka. Fredrikinkatu 66 B. Helsinki. Suomi, 

Saeminen, Phil. mag. Antti. Fredrikinkatu 64, A, II. Helsinki. 

France. 

Andre, Prof, Gustave. Professeur a 1 ’Institut agronomique. Boulevard 
Raspail 120. P a r i s (6). 

Brioux, Ch. Directeur de la Station agronomique. Rue Blaise-Pascal 36. 
Rouen. Seine Infer. 

Cayeux, L. Professeur an College de France et a lTnstitut national agrono¬ 
mique. Place Denfert-Rochereau 6. Paris (14). 

Granvignb, Dr. Cliarles. Ingenieur agronome, Directeur de la Station agro¬ 
nomique regionale du Dyon. 14, Avenue Victor Hugo. Lyon (Cote- 
d’Or). 

Winogradsky, Prof. Dr. S. Institut Pasteur. B r i e-Comte-Robert. Seine- 
et-Marne. 

Irish Free State . 

Hatxissy, Dr. I. Geological Survey Office. Humestreet 14. Dublin. 


Great Britain . 

Library of the Rothamsted Experimental Station., H arpend e n. 
Library of the School of Agriculture. Cambridge. 

Library of the West of Scotland Agricultural College. 6 Elythswood Square. 
Glasgow. 

BOSWEXA, Prof. P. G. J. .Department of Geology. The University. Liver¬ 
pool. . 
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CbarkB, G. R. School of Rural Economy. University of Oxford. Oxford, 

Comber,, Prof. N. M. Agricultural Department. The University. Deeds, 

Cowes, G. A. Potash Syndicate. 39, Victoria Street, Westminster. London, 
S. W. I. 

Cranfieed, H. T. Midland, Agricultural and, Dairy College. Sutton 
Bonington, Loughborough, 

CrowTher, E. M. Rothamsted Experimental Station. Harpenden, 
Herts. 

CuXEER, D. W. Rothamsted Experimental Station. Harpenden, 
Herts, 

Davies, W. Motley. Harper Adams Agricultural College. Newport, 
Salop. 

Diamond, T. S. School of Agriculture. Cambridge . 

EiAXS, J. C. B. School of Rural Economy. University of Oxford. Ox¬ 
ford. 

Pagan, T. W. Agricultural Buildings. University College of Wales. A - 
berystwyth, 

GanguebE, Prof. N, Rothamsted Experimental Station. ' Harpenden, 
Herts. 

Haneey, Dr. J. A. Agricultural Advisory Office. 22, Berkeley Square. 
Bristol. 

Hendrick, Prof. J. Marischal College. Aberdeen, 

Hobson, R. P. Rothamsted Experimental Station. Harpenden. 
Herts. 

Jones, H. I. Advisory Chemist. Department of Agriculture. The Univer¬ 
sity. Deeds. 

KEEN, Dr, B. A. Rothamsted Experimental Station. Harpenden. 
Herts. 

Deaf, C. S. School of Agriculture. Cambridge. 

Ding, A. W. Agricultural Advisory Office, 22, Berkeley Square. Bristol. 

Mxbnb, G. The University. , Department of Agriculture. Deeds. 

Morison, C. G. T. School of Rural Economy. University of Oxford. Ox¬ 
ford.' 

N’eweands, G. Marischal' College. Aberdeen. 

Ogg, W. G. Soil Advisory Officer, Edinburgh and East of Scotland College 
of Agriculture, 13, George Square. Edinburgh. 

Page, H. J. Rothamsted Experimental Station. Harpenden. Herts. 

POEEARD, A. G„ Chemical Department. Imperial College of Science and 
Technology. London, S. W. 7. 

PRXESTEBY, R. W. School of Agriculture. Cambridge. 

Puri, Dr. A. M. Rothamsted Experimental Station. ' Harpenden 
1 ' Herts. 

Robinson, G, W. University College of North-Wales Department of Agricul¬ 
tural Chemistry. Bangor. 

RtrssEBE, Sir E. J. Director Rothamsted Experimental Station, Harpen¬ 
den. Herts. 

Saint, S. J. The University. Department od Agriculture, Deeds/lit 

Sandon, H. Rothamsted Experimental Station. H a r p e n d en, ' Herts, 
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Scott Robertson, G, Chemical Research Division Queen's University. Bel¬ 
fast, 

Skinner, C. B. Rothamsted Experimental Station. Harpenden, 
Herts. 

Thornton, H. G. Rothamsted, Experimental Station. Harpenden. 
Herts. 

Wallace, T. Agricultural and Horticultural Research Station. Bristol. 
Bong Ashton. 

Williams, Rice. Department of Agriculture University College of North 
Wales. Bangor. 

Wilson, T. O. Harper Adams Agricultural College. Newport. Salop,, 


India. 

Fowler, Dr. G. Consulting Chemist. N a s i k . Bombay Presidency. 
Howard, A. Institute of Plant Industry. Indore. Central India. 
Tamhane, V. A. Soil Physicist to the Government of Bombay. Dist. 
Poona. Manjri Farm. Bombay. 

West Indies . 

Library of the Imperial College of Tropical Agriculture. Trinidad. 
Hardy, Prof. F. Imperial College of Tropical Agriculture. Trinidad. 

Sudan. 

JOSEPH, Dr. A. F. Wellcome Tropical Research Laboratories. Khartoum 

Australia. 

Library of the University of Adelaide. Glen Osmond. South Au* 
stralia. 

KEN, H. W. Bureau of Sugar Experiment Station. Agricultural Department 
Brisbane. Queensland. 

PRESCOTT, Prof. J, A. Waite Agricultural Research Institute. University, 
of Adelaide. Glen Osmond. South Australia/ 

Canada. 

Library of the Dominion Chemist Central Experimental Farm. : Ottawa. 
ELLIS, j. H. Manitoba Agricultural College. Winnipeg. 

Jones,' D. H. 'Department of Bacteriology, Ontario Agricultural College. 
Guelph. Ontario. 

Lochheap, a. G. Dominion Bacteriologist. Central Experimental Farm. 
Ottawa,' 

.Newton, j. D. University of Alberta. Edmonton. 

Wyatt, F. A. University of Alberta, Edmonton. 
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New Zealand. 

Rigg, T. The Cawthron Institute. Nelson. 

South Africa . 

Division of Chemistry of tlie Department of Agriculture. Pretoria, 

Malherbe, B. a. Hi. D. I. de V. Professor voor Eandbouwchemie cle Univer- 
siteit Stellenbosch. Stellenbosch. 

Greece , 

Ecole Superieure Forestiere. Rue Michel Woda 26. Athenes. 

Societe Hellenique d*Agriculture. Rue de TUiiiversite 53. Athenes, 

GEORGABAS, Prof. Dr. Georges C. Directeur du Bureau geologique de Grece, 
Ministere de BEconomie Nationale. Rue Sepolion 156, Athenes. 

ElATSlKAS, Dr. Nik. Agrogeologue du Bureau geologique de Grece. Ministere 
de FEconomic nationale. Athenes. 

Mxchaeopoijros, Dr. G. M. Themistokleous 4. Athenes. 

PaeiaISBAS, Photios G. Director of the Central Agricultural laboratory. 
Athenes. 

RENibrxs, Dr. Const. Rue Manis 6. Athenes. 

Honduras, 

Magistad, Oscar C. Tela Railroad Company. Tela. 

Hungary. 

Institut fiir Gkonomiseke Geologie an der Universitat. (Vorstelier : Prof, 
Dr. E. v Eocz}'*) Esterhazy u. 3. Budapest, VIII. 

Kdnigl. Ung. Geologische Reichsanstalt. Stefania - tit 14-16. B 11 d a p e s t, 
VII. 

Ean&es - Chemisches Institut. ICelety - Karoly - ittca 24. B 11 d a p e s t, II. 

Bai&ENEGGER, Prof. Dr, Robert. Prof, fiir Bodenkunde an der Kon. ung, 
hoh. Eehranstsalt fiir Gartenbau, Dozent an der Univcrsitiit. Vcrmezo- 
’ tit 16. Budapest, I. 

DiCENtY, Dr, Desider. Direktor des K. ung. Ampeologisclien Institutes. 
Debroi - tit 15. Budapest,!. 

Doby, Prof. Dr. Geza. Direktor des Agrochemisehen Institutes der Volks- 
wirtschaftlichen Fakultat. Szerb-utca 21. Budapest, IV. 

Gyorpfy, Dr. Stephan, o. 0. Professor an der Universitat. Iskola-titca 29, 
Szeged, I. 

RrEybig, Dr. Ing. Eudwig von. Ingenieurchemiker. Cserhatsur any , 

■ Nogradmegye. 

Maeos, Dr. Emerieh. K. ung. Geologe Reichsanstalt, Stef&nia - dt. ,14-16. 
Budapest, VII. 

PxkkBR1\ Sigmund, Seminar Direktor. Damjanick u. 28-a II. 19. B n cl, a - 
pest, vxl 
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Salacz, Dr. Badislaus. K. ung. Adjunkt am K. ung, iimpeologiseheii 
Institute. Debroi - lit 15-17- Budapest, II. 

Scherf, Ing. Emil, Ingenieurchemiker, Teehnische Hochsckule, Ckemisch. 
Babor, d. geoi. Eehrstukles Miiegyetem, Hptg. 52, Budapest 1. 

’SXOMONI), Prof. Dr. A. von. Teehnische Hochschule. Miiegyetem, Mezogazd. 
chem. teclin. tanszek. Szent - Gellertter. 4. Budapest,!. 

Txmko, Dr. Bmerich. K. ung. Chefgeologe und Oberbergrat, K. ung. Geolo- 
giselie Reichsanstalt. Stefania - ut. 14-16. Budapest, VII. 

Treitz, Peter. K. ung. Agrochefgeologe und Oberbergrat, K ung. Geologische 
Reichsanstalt. Stefania - ut. 14-16. Budapest, VII. 

Uiecsny, Kartl. K. ung. Inspektor am K. ung. Ampeologischen Institute. 
Debroi - ut. 15. Budapest, II. 

Vajda, Ing. Edmund. Privatdozent an der Technischen Hochsckule. Bim¬ 
bo - utca 6-a. Budapest, II. 

Vital, Anton. Horer an der Technischen|Hochschule. Nyal-utca 11 Bu¬ 
dapest, II. 


Italy. 

Direzione Generale dell 5 Agricoltura. Direttore Generate Prof. Gr. Uff. A. Brizi. 
Via A Anti Settembre iS. Roma. 

R. Istituto Superiore Agrario. Gabinetto di Geologia. Direttore: Prof. Dr. 
G. DE ANGELIS D'OSSAT. Perugia. 

Unione delle Cattedre ambulanti di Agricoltura Italiane, Direttore Generale 
Prof. Enrico FilEni. Piazza Montecitorio 115. Roma. 

Avattaneo, Prof. Romualdo. Via Eucullo 3. Roma. 

BqrGhESANI, Dr, G. A. R. Chef du Service scientifique agricole. Institut Inter¬ 
national d*Agriculture. Villa Umberto I. Roma (10). 

Cauda, Prof. Adolfo. R. Istituto Tecnico. Asti. 

CrEMA, Ing. Dr. Camillo. Geologo Capo. R. Uffieio Geologico, Via Santa Su¬ 
sanna 13. Roma. 

Be Angelxs d’OssaT, Prof. G. De. Via Calatafimi 21. Roma (21). 

BE CiLLiS, Prof, Emanuele. R. Istituto Superiore Agrario. P o r t i c i (Na¬ 
poli). 

Del PELO Pardi, Ing. Giulio. Piazza Mattel 10, Roma. 

Giordano, Prof. Eederigo. Direttore dellTstituto di Meccanica Agraria. Piazza 
Cavour 4. Milano. ■ 

Giovannoni, Ing. Ernesto. Via Torino 135, Roma. 

MuNERATX, Prof. Ottavio. Direttore della R. Stazione di Bieticoltura. Ro- 
vigo. 

Neppi, Prof. Carlo. Direttore della Cattedra Ambulante di Agricoltura. Fer¬ 
rara. 

Pantanelli, Prof. Enrico. Direttore della Stazione sperimentale di Arido- 
coltura. Bari. 

PEROTTi, Prof. Dr, Conte R. R. Stazione di Patologia Vegetale. Via Santa 
Susanna 13. Roma. 

PEYRONEL, Prof, Beniamino. Vice Direttore della R. Stazione di Patologia Ve¬ 
getale. Via Santa Susanna 13. Rom a. 
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Pinoxani, Prof. Domenico. Direttore della Cattedxa Ambulante di Agricoltura. 
Mahcerata. 

PraTOLONGO, Prof. Ugo. R. Istituto Superiore Agraiio. Laboratorio di Indu¬ 
strie agrarie. Milano. 

Raus tere Dr. Luigi. Delegazione per la Propaganda del Nitrato di Soda. 
Via Vent! Settembre 58. Roma. 

Rossi, Dr. Prof. Giacomo. R. Istituto di Batteriologia Agraria. P o 1 1 i c i 
(Napoli). 

Samaranx, Prof. Franco. Direttore della Stazione di Batteriologia Agraria. 
Crema (Cremona). 

Tobler, Dr. Oscar. A g n a n o Pisano. 

Japan. 

Abachx Dr. Agr. Masashi Institute of Agricultural chemistry, Hokkaido Im¬ 
perial University. Sapporo. 

Hudise, Siza. The Kagoshima Imperial College of Agriculture. Kago¬ 
shima. 

Xmai, Dr. M. Division of Soils, Imperial agric. Experimental Station. Ni shin- 
g a h a r a . Tokyo. 

Kdda, Prof. Y. Imperial College of Agriculture and Forestry. M i y a z a k i. 
Masashi, Dr. Agr. Adachi, Institut of Agricultural Chemistry, Hokkaido 
Imperial, University Sapporo. 

Miyake, Prof. Agr. Koji. College of Agriculture, Hokkaido Imperial University. 

Sapporo. v 

Srki, Prof. Dr. Toyotaro. Division of Soils, Imperial Agricultural Experimen¬ 
tal Station. Nishigahara. Tokyo, 

Takaishi, Dr. H. Institute for Training of Teachers of Agriculture. Agricultural 
College. Komaba. Tokyo. 

Tamachi, Dr. Ishio. College of Agriculture. Hokkaido Imperial University. 
Sapporo. 

Latvia. 

Prey, Fraulein Dr. L. Ritterstrasse 53. W. 6. Riga. 

Wityn, Johann. Marienstrasse 64. W. 15. Riga. 

Lithuania . 

Geoloijos Kabinetas Eietuvos Universitetas. (Directeur Prof. Dr, G. h. 
SmiT Sibinga). Kaunas* 

Norway. 

Bibliothek der Landwirtschaftlichen Hochschule. si. pr. Oslo. A s . 
Bibliothek der' E an&wirtsckaftli chen Hocliscliule Norwegens. A s , 

Det Kongelige Fredriks Universitet Museum. Adresse f( Universitetes Kasserer ” 

■ Oslo* 

Geologische Eandesanstalt Norwegens. Kronprinsens gatan. Oslo, 
Norges Statsbaners Hovedstyre, Geolog Rosenlund. Jernbanetor vet 8 - 9. 
Oslo . 

BjGSXYKKE, Prof. Dr. K, O, As. 
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PjELSTAD, Anders, Councillor. Ring. 

Gaarder Br. Torrjom. L-aboratoritons-Vorsteher. Biochemisk-Laboraio- 
rium, Bergens Museum. Bergen. 

■GL0MME, Hans. Dozent, Bodenlaboratorium der Eandw. Hochsehule Norwe- 
gens. A s . 

Goldschmidt, Prof. Br. V. M. Geologisches Museum. Universitets min, 
Xnstitut. Trondjemsveien 23. Oslo. 

Hagbm, Prof. Br. Oscar. Botanisches Eaboratorimn. Bergen. 

Hersaug, Sekretar O. Bet kgl. selskap for Norges vel. Bondemes bus. Oslo. 

HolTEDahl, Prof .Dr. Olof, Universitetets geologische-paleontologiske institut, 
T0ien. Oslo. 

HolTSmark, Staatsrat B. B y g d o pr. Oslo. 

Koldertjp, Birektor C. P. Bergens Museum. Bergen. 

Bxndeman, Bocent Johs. A s si. pr. Oslo. 

SchBTELXG, Prof. Jacob. Geologisches Museum. Oslo. 

Traen, Docent A. R. As si. pr. Oslo. 

WOGT Prof. Dr. J. H. E. Merges tekniske hoiskoles geologiske institut. T ron- 
d h j e m . 

Palestine. 

Menchikowsky, Dr. Felix. Agricultural Experimental Station. TelAviv . 

Raczkowski, Henry. Agricultural Chemist, Bept. of Agriculture. Haifa. 
Mount Carmel. 

REIFBNBERG, Adolf. Hebrew University, Institute for Chemistry. Jeru¬ 
salem. 

Winnie; Ir. Meir. Ingenieur-chimiste. Directeur des laboratoires et des 
Champs d’Esperience. Mikveh-Israel pres Jaffa. 

Holland . 

Bestuur Waterschap Vollenhove. Prov. Overijssel. Vollenhove. 

Birectie van het Landbouwkundig bureau van het Kali-Syndikat (den Herr 
H. Bindeman). Boothstraat 13, Postbus 63. Utrecht. 

Hoogheemraadschap van Rijnland. heiden. 

Ingeiiieursbureau v-h J. van Hasselt en de Honing, van Berchenstraat 23. 
Nijmegen. w 

Institut geologlqixe de V University d’Agriculture. (Directeur: Prof. J, van 
BarEn), Wageningen. 

M. V, Kunstmesthandel v-h Hulshof en Co. Maliebaan 52. Utrecht. 

Rijksboschbouwproefstation. Directeur : E. HESSELINK. Rijksstraatweg 3. 
Wageningen. 

Rijks Geologische Dienst. (Directeur Br. P. Tesch). Spaarne 17. Haarlem. 

R K. Nederlandsche Boeren - en Tuindersbond. 113 Juliana van Stolberg- 
laan. s’ Gravenhage. 

Staatsboschbedrijf. Museumlaan 2. Utrecht. 

Bijl, Ir. J. G, Ingenieur van den Haarlemmermeerpolder, Haarlemmermeer. 
Hoofddorp. 

Engelhard!', : Ir.. J, H. Rijkslandbouwconsulent. . Moorderstationsstraat 
■ 74 A. Groningen. 
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GERRETSEN, Dr, F. C. Directeur van Het Rijkslandbouwproef station. Af* 
deeling Bacteriologie. Eemskanaal Z. Z. i. Groningen. 

Hxssxnk, Dr. D. J. Director Agricultural Experimental Station, Section for 
Soil Science (Pedology). Herman Colleniusstraat 25. Groningen. 

Hubig, J. Directeur van die Afdeeling voor de Cultuur op zand- en veen-gron- 
den van het Rijkslandbouwproefstation. Groningen. 

BxgTENBERG, It. J. P. Zeestraat 102. s’ Gra venhage . 

Panhuys, jlir. Ir. C. E). W. van. Catel van Bylandtlaan 3. s' Graven* 
h age. 

Sack, Dr. J. Scheikundige aan de vierde af deeling van het Rijkslandbouw- 
proefstation. H. W. Mesdagstraat 5S a . Groningen. 

Spek, Dr. Jac. van der. Scheikundige Rijkslandbouwproefstation, Aid, v. 
bodemkundig onderzoek, Herman Colleniusstraat 25. Groningen. 

Zxjxstra, Dr. K. Directeur van de plantkundige afdeeling van het Rijksland- 
bouwproefstation te Groningen. Kemskanaal Z. Z. 1. Groningen., 

Butch Indies. 

Algemeen Proefstation der A. V. R. O. S. Sumatra's Oostkust. Medan 

Algemeen Proefstation voor Thee. (Directeur Dr. Bernard). Button- 
zorg. Java. 

Deli - Proefstation. Sumatra's Oostkust. Medan. 

Gouvernements Rinsproefstation, Tijnjiroean. Pengalengan bij Ban¬ 
doeng. 

Kaboratorium voor Bodemkundig onderzoek van het Algemeen Proefstation, 
voor den DancLbouw. B uitenzorg , Java. 

Eaboratorium voor Materiaal - onderzoek, Technische Hoogeschool. Ban- 
do eng. Java. 

Proefstation Besoeki. (Directeur Dr. Arisz. Besoeki. Java. 

Proefstation Malang. (Directeur Dr. IJeTEE). Malang. Java, 

Proefstation Midden Java. Salatiga. Java. 

Proefstation voor de Javasuiker - Industrie, Paseroean. Java, 

Proefstation voor het Boschwezen. Buitenzor g. Java. 

Redaetie van de Indische Culturen. Soekaboemi. 

Proefstation voor Vorstenlanden Tabak. Eilat te n . Java. 

Rubberproefstation West Java. (Directeur Dr. Bernard). B 11 i t e 11 z o r g 0 . 
Java. 

Wetenschappelijke clienst der R. C. M. A. Galang, S. 0 . K. 

Beumee - Nieuweand, Nevr. Buitenzorg. Java. 

Bosch, A. D. 3 Ei. Suikerfabriek “ Pangka ", Tegal. Java. 

Bosscha, 1 C A. R. Theeonderneming. Malabar. 

DEITSS, Dr. J. J. B, Scheikundige aan het Theeproefstation. Bui ten** 
zorg. Java. , 

HarreveED, Dr. Ph. van. Directeur van het Proefstation voor de Javasui 
kerindustrie. Pasoeroean. Java. 

Harreveed - Dako, C. H. van. Pasoeroean. J ava. 

HoeTman, P. W, Chef proeftuinen der Handelsvereeniging Amsterdam Paree- 
(Kamng Dinoja). Kediri. Java. 



INTERNATIONAL SOCIETY OF SOIL SCIENCE 143 

Kapellb, i. t. D. W. Chemiker. s. f. “Soemberdadie”. java. Kras 

ss/o. l. 

Keibqsch, Dr. Gout. Kinaproef station Tjinjiroean. Pengalengan., 
(bij Bandoeng) java. 

KonjgsbbrGER, Dr. V. J. Che rib on. Java. 

SCHEIBENER, Dr. B. E, Assistent bij het laboratorium voor Bodemkundlg on- 
derzoek van het Algemeen Proef station voor den Landbouw. Buiten- 
z o r g . J ava. 

Tbngwall, Dr. T. A. Pasoeroean. Java. 

White, Ir. J. Th. Hoofd van het Laboratorium voor Bodemkundig onderzoek 
van het Algemeen Proef station voor den Landbouw. Buitenzorg, J ava. 

Whiff, Ir. A. Landbouwconsulent. Buitenzorg. Java. 

Poland. 

Champ d/experiences agricoles a Koscielec. Poste Kolo ; boite a lettres, skr- 
zynka dolistow No. 22. Kolo. 

Division d'Experiencs et de Sciences de la Societe Centrale d J Agriculture a. 
Varsovie. Rue Kopernika 30. V a r s o v i e . 

Foyer de la Culture Agricole et du Champ dExperiences a Stary - Brzesc. 
Stary-Brzesc, poste Star y- Brzesc -Kryawski. 

Institut de Cliimie Agricole a FEcole Centrale d’Economie Rurale. (Dir, 
Prof. J. Mikulowski - POMORSKI). Rue Miodowa 23. Varsovie. 

Institut der Agrikulturchemie mid Bodenkunde an der Polytechnischen Hoch- 
schule, Vorstand : Prof. Dr. J. Zolcinski bei Lwow. Dublany. 

Institut fur Bodenkunde der Universitat Posen. (Instytut Gleboznawezy 
Universitetu y Paznianiu) (Director: Prof. Dr. F. Terijkowsky). Maxo- 
wiecka 42. Poznan. 

Landwirtsehaftlicke Versuchsanstalt. Post Lotnza skr. 32. Kisielnics. 

Section (Pedologique) de la Science du Sol du Musee de Flndustrie et de FA- 
griculture. 66, rue Krakowskie-Przedmiescie. V’a rsovie. 

Stacja Doswiadezzalna Pomorskiej Izby Polniczei (Station Agricole de la Cham- 
bre Agricole de Pomerania.) Szopena 22. Torun. (Thoru). 

Dabrowo, Antoni, Agronome du district Stonim Voyvodie: Nowogro- 
d e k , poste Stonim ; Wydzial powiatowy. 

Dmochowski, Dr. Roman, Rue Bagatela 12a m. 14 Varsovie, 

Gabriel, Dr. Jerry, Czernierwice. Olganowo, District Wloclawek. 

Ghrski, Prof. Janusz Henryk. Professeur de la Culture des Plantes. Du- 
b 1 a n y pr&s Lwow. 

Gybulski, Dr. Benjamin. Birecteur du Foyer d,e la Culture Agricole' et du 
Champ d'asperiences. K i e 1 c e , poste Skalbmierz, Sielec. 

Komar, Dr. Maksymiljan. Directeur du Foyer de la Culture Agricole et du 
Champ d’experiences a Opatdwiec. Opatowiec, poste Starozreby, 
District Plock. 

Mieczynski, Dr. T. Institut Pedologique. Pulawy* 

Miklasewski, Dr. Slaw, Rue Szopena 61. Varsovie. 

Patasinski; Romuald. Directeur de la Station Agricole d'experiences a Kutno. 
K u t n o . 
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Sikorski, Prof, lug. Tadeusz. Professeur de la chaire du G6nie Agricole k 1 ’U- 
niversite de Cracovie, Rue Studencka 4. Krakow (Cracovia). 

Skotnicki, Prof. Inz. Czeslaw. Recteur de la Politechnique de Varsovie, 
Varsovie. 

Starzynski, Prof. Dr. Zygmunt. Pedologisdxes Institut der Jagiellowsclien 
TJniversitat. Krakow. 

Szpunar, Toinasz. Directeur du Champ d’experiences a Bionic, poste 
Leczyca, voyvodie Bodz, 

SzTURM, J6sef. Directer du Foyer de la Culture Agricole et du Champ d’ex¬ 
periences a Poswietne. P t o n s k . Poswietne. 

Terlikowski, Prof Dr. F. Mazowiecka 42. Poznan. 

Tomaschewski, Dr. J. Institut Pedologique, Pulawy, 

TrEpka, Franciszek. Directeur du Foyer de la Culture Agricole et du Champ 
d’experiences a Stary-Brzesc. Stary-Brzesc. Kryawski-Stary- 
Brzesc. 

WlodBK, Prof, Jean de. XL J. Aleja Miskiewicza 17. Kracow. 

Ziemiecka, Mme Dr. Jadwiga. Marszalkowska 73. Varsovie. 

ZdLCiNSKX, Prof. Dr. J an. Polyteehnisclie Hochschule. D u b 1 a n y bei 
Ewow. 

Portugal. 

3 a Sec-gao da Bstagao Agraria Nacional. lisboa -Belem. 

Rumania. 

Institut Geologic al Romaniei. Soseaua Kisileff 2. Bucnresti. 

Laboratoire de Geologic, Mmiralogie et Agrogeologie de la Scoala Supe- 
rioara de Agricultura Herastra ” (Directeur: Prof. Dr, P. EncotxlESCOTJ). 
Bucuresti. 

Naturwissenschaftliches Museum von Kischineff. (Mueul National din Chi- 
sinau) Vorsteher: Dr. N. Florov. Chisinau. Basarabia. 

Bncoblescoij, Dr. P. Geologue chef a lTnstitut geologique de Roumanie. 
Kiselef 2. Bucuresti. 

Kerekes, Dr. Stephan. Chemiker in der Zuckerfabrik. Fabrica de Salmr. 
Tar gu - Mares. 

Protopopescu Pare, Prof." Em. I. Prof. supl. a 1 ’B cole Polytedmique Gdo- 
logique, Chef a lTnstitu/fc Geologique. Soseaua Kisileff 2. Bucuresti, 

Saidel, Dr. Teodor.' Chimiste chef a lTnstitute Geologique de Roumanie, 
Section Agrogeologique. Kiselef 2; Bucuresti, 

Serb-CroaUSlovene State . 

, Bodenkundliches Institut der land- und forstwii'tschaftlichen Fakultat 1 der' 
Universitat. Mazuranocev trg 24. Zagreb,' 

SeiwERTh, Prof. Dr. Ing. Adolf., Vorstand des Bodenkundlichen Institutes der 
ITniversitat. Mazuranim trg 24. Zagreb. 

Russia. 

Institut ,der Bqdenktmde und Geoboianik der Mittelasiatischen Staatsuniver- 
. sitat. Obuchowsky 14,. Taschkeut. 
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Institut Selkokesiajstwemiyeh Melioratzyi, Selsko-Hosiajstwennaja Academia. 

Direktor : Prof. Kostiakow’ y Petrowsko - Rasumowskoje. Moskau. 
Baboratorium fiir Agrikulturcbemie und Bodenkunde bei der Kazan’scben 
Universitat. Kazan. 

Bandwirtschaftliches Institut. (Rektor : Prof. A. Haygorodow). Weissruss- 
land. Kreisbezirk Orscha U. S. S. R. Gory-Gorki . 

Moskau - Komitee der Pedologie. Smolensky, Bulw, 57. Moskau. 
Abolxn, R. I. Institut der Bodenkunde und Geobotanik. Obuchowsky, 14. 
Taschkent. 

.Afanassieff, Prof. J. N. Bandwirtschaftliches Institut. Weissrussland. 
Russland. 

Antonoff, Frau M. A. Pedologin der Pedologischen Section des Staats-Insti- 
tutes der Versuchs-Agronomic, Zagorodny prospect, 2S, w. 40. Benin- 
grad. 

Archangelsky, Frau -N. A. Wasily-Insel, 5 Binie, 46, w. 25. Leningrad . 
Bessonoff, Prof. A. I. Prof, der Pedologie des Samara-Hochinstitutes der 
Baud'wirtsch aft. Vosnesenskaja 130. Samara. 

Dimo, Prof. N. A. Institut der Bodenkunde und Geobotanik. Qbuclioffstrasse 
14. Taschkent. 

DomraTSCHEFF, Frau B. A. Str. der Friede, 28, w. 18. Leningrad. 
Filatoff, Prof. M. M. Universitat, Institut der Bandwirtschaft. Mochowaya, 1. 
Moskau, 

Gedroiz, Prof. K. Forstinstitut. Ben ingrad. 

Glinka, Prof. K. D. Bandwirtschaftlich.es Institut. Tschajkowsky str., 1. 
Leningrad. 

Gorschenin, Prof. K. P. Sibirien-Bandwirtschaftliche Akademie, Setldon Bo¬ 
denkunde. Omsk. 

HemmERLING, Prof. W. W. Granatny pereulok, 14. Moskau. 

Illyin, R. S. Komitee der Bodenkunde. Smolensky bulw., 57, Moskau . 
Jmschenbtzky, I. Z. Pedologe des Moskau-Komitee der Pedologie. Spassky- 
strasse, Krasnoprudny pereulok 3, w. 8. Moskau. 

Jariloff, Prof. A. A. Wosdwijenka, 5. Gosplan. Moskau. 

Kalugin, N. A. Belter des Samara-Hochinstituts der Bandwirtschaft. Ilyin- 
skaya-strasse 113. Samara. 

KassaTkin, Prof. Minsk.' 

Katzinsky, N. A. Gehiilfe des Verwalters der Moskauer Versuclisstation. 

Moskau -Kiewo-Woroneg-Bisenbahn. Station : Sobakino. 
Kirssanoff, Prof. A. Birector des Weissrussischen Wissenscliaftlichen Insti- 
tuts fiir Moorkunde. Minsk. 

KlawdiEnsko, K. M. Institut der Bodenkunde und Geobotanik. Obuchoff- 
strasse, 14. Taschkent. 

Krassuck, Prof. A. A. Vasily-Insel, 11 Binie, 42, w. 11. Leningrad. 
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PROCEEDINGS OF THE INTERNATIONAL 
SEED TESTING ASSOCIATION 


Papers. 

SEED INJURY FROM FUNGI AND INSECTS, 

In seed research, not only the germinating power, purity and 
genuineness are of interest, but an important factor also is the san¬ 
itary condition. Sometimes, though the germination power is 
satisfactory, the seed is still not sufficiently sound and so is not 
fit to he sown. It may be improved by disinfection, but in some 
cases there is no remedy and the whole lot has to be rejected for 
sowing purposes. 

As to fungous diseases, two different ways may be distinguished 
in which these can be transferred by the seed: (i) the seed may 
be infected by spores (e, g. Tilletia), ■ (2) mycelium may have pe¬ 
netrated into the seed. 

As to the latter, the sanitary condition may be easily verified 
after the seeds have been in a. moist atmosphere for a few days 
as this permits any existing fungi or bacteria to develop more 
readily. 

Generally the presence of fungous diseases may be easily, 
diagnosed by examining the germinating beds. But the seeds 
in these beds are somewhat close together, so that there is danger 
of contact infection. For this reason it is preferable to use open 
zinc trays (26 cm. x 10.5 cm.), covering the perforated bottom 
of these trays with moist filter paper and laying a similar cover 
over the whole. The number of seeds for the test is so limited, 
that contact infection may in ■ this way be avoided. 

Should the seeds not happen to be in good condition owing 
to their vitality being damaged from some cause, they are less im¬ 
mune against saprophytic fungi. The presence of such fungi, though 
not itself causing disease, indicates an Inferior soundness of the 
seed. Such saprophytic fungi may be different species of the follow¬ 
ing genera: — Penicillium , Aspergillus , Rhizopus , Mucor 9 Cephalo- 
thecium , Oedocephalum , Stysanus, Acrosialagmus , Alternaria, Chae - 
tomium, and others, ■ 
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Fungi belonging to the pathogenic group, however, are of 
more importance and a short summary of these is given as follows. 

Peas are often infected by Ascochyia Pisi . When the germinat¬ 
ing power is ascertained, this fungus is as a rule easily recognized, 
and the percentage of attack may also be determined. On the 
dry seeds the infection is often indicated by yellowish spots, which, 
however, cannot always be determined with certainity, and so in 
inspecting the seed beds, the infection may prove to be more se- 
vere than seemed probable from the infection of the dry seeds. 

The severity of the infection varies in different years. The 
past season (1924) in this respect has been a very bad one in Hol¬ 
land, as may be seen from the following table. 


Percentage of Ascochyia attack 


Season 

ot 1 ) 

10 

10-20 

20-30 

30-40 

40-50 

50-60 

: 

60-70 

70-S0 

80-90 

90-100 


% 

% 

% 

% 

% 

% 

% 

% 

0/ 

;0 

% 

% 

1920-21 . 

II 

40 

25 

10 

7 

4 

3 

0 

0 

0 

0 

1921-22 . 

25 

42 

13 

8 

■ 0 ! 

4 

6 

0 1 

0 

1 0 

i 0 

1922-23 . 

25 

67 

5 

2 

O 

1 

0 

0 1 

0 

[ 0 

0 

1923-24 . 

34 

41 

13 

10 

O 

1 

1 

0 1 

0 

! 0 

1 0 

1924-25 . 

S 

33 

19 

15 ' 

i 

8 

8 

i 3 

3 

2 

1 * 

1 

! 0 


(1) .Percentage of samples examined at Wageningen. 


With regard to this fungous infection it seems desirable to 
fix a limit above which no seed should be considered fit for sow¬ 
ing. 'Not only the percentage of infected seeds is of interest, but 
also the severity?" of attack of each individual seed. If the 'per¬ 
centage of infection be a high one, then the degree of' individual 
infection is also sure to be very severe, that is to say most of the 
seeds will be as a rule badly infected, the cotyledons being pene¬ 
trated to a marked degree by the fungus. From such a diseased 
seed there will develop, if anything, a very weak seedling, which 
is likely to perish at, an early stage. If the diseased spot be not 
too large, the plant may grow, but it may then become a source 
of infection to adjacent plants, if the weather be favourable for 
the further development of the fungus. The consequence of se¬ 
rious infection is thus twotold : (i) the seedling is abnormal in 
appearance, (2) diseased plants are produced. ■ 

Other fungous infections apparent .on' peas, are caused by 
Macrosporium sp.,' Fusarium spp., and Botrytis cinerea . The exist- 
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emce ot these three fungi may also be determined in relation to 
germinating power. 

In addition to the above, peas may'be damaged by Bmchus 
pisi or by Grapholitha nebritana. As regards the .first, it should 
be mentioned that in the samples tested at Wageningen, a weevil 
was rarely present in the infected peas, and as a rule there was 
only the round hole left by the insect. One series ot samples, how¬ 
ever, sent for testing this season, appeared seriously attacked, 
and in this ca.se most of the infected seeds still contained the 
insect in a more or less developed stage. This series had been im¬ 
ported from another county, with different climatic conditions. 

Beans may be infected by Colletotrichum ( Gloeosporium ) Linde ~ 
muthianum . On moist seeds in the seed-bed, the spores are form¬ 
ed freely on bright colored spots with a characteristic dark 
border. On dry seeds of bright colored species these spots are easily 
recognised, although less distinct on the brown colored types. 

The Macrosporium infection is much more common on beans' 
than on peas. The infected dry seeds show a small pink spot just 
underneath the micropyle. During germination, the spot enlar¬ 
ges considerably and becomes purple with a yellow margin. A 
greyish mycelium develops with multi-cellular spores. The peri- 
thecial.stage, Pleospora, belonging to this species, though as a rule 
immature, is also very frequently formed. This infection is often 
dealt with by various disinfectants, as the fungus is rather 
superficial. In this way, if the attack is not too serious, normal 
plants may be produced. The damage may be serious at the early 
stages of plant growth, but can be checked at the first stage. If 
the plant outgrows this dangerous period it will not show any symp¬ 
toms of attack, though the spores may be found later, dispersed 
on leaves and pods, apparently not causing much harm. It is 
therefore only if the first stage of development be neglected, that 
the fungus may become disastrous 

In Holland, 1923 was a very bad season as 'regards quality 
of beans. During harvest time, the weather had been decidedly 
moist, and, consequently the seeds were exposed to unfavourable 
conditions before being harvested. No specific disease occurred, 
but there' was a large, increase of various saprophytic fungi and 
bacteria. In many cases, disinfection was effective especially 
against fungous' attacks, compared with bacteria infection. 

In connection with disinfection of seeds in general, the follow- 
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ing observation may be made. Disinfection may favour the health 
of the seeds before they are brought to the seed beds. It is not, 
however, advisable, if the germinating power has to be determined, 
as this mechanical process is liable to alter the condition of the 
seed. The determination of the germinating power of disinfected 
seeds may, nevertheless, be a distinct advantage to the sender of 
sample grains of cereals, beaus, beet seeds, etc., as compared with 
untreated seeds. In this way he is able to get a good idea as to- 
the state of the seeds and at the same time information respecting 
any possible improvement. In Wageningen, therefore, such tests 
are made regularly with disinfected seeds. 

Beans may also be at acked by weevils. Great losses may 
be caused Bruchus obtectus . As contrasted with Bruckus pisi , 
this species lays eggs also on the mature seeds, into which the larva 
bores. In this way the spread of infection in the stored seeds may 
be accentuated. This form of infection is, however, exceptional 
in our country. 

Also in field beans (Vicia Fab a), if attacked b}^ Bruchus spp., 
the weevil is often to be found in the seeds. The two species found 
in this case are : Bruchus atomarius (granarius) and B. mfimanus * 
Sometimes the weevil appears to be attacked by ichneumons, and 
a fly instead of a weevil is seen in the hole 

Cereals are more especially attacked by Fusarium sp. This 
may readily be detected in the seed-beds. In Holland, particularly 
oats and wheat are sometimes liable to severe infection. The years 
1919 and 1920 were bad Fusarium years in this country, but since 
then the infection has not returned to such an extent. Mycelium 
and spores, which differ with varius species, develop freely in the 
humid germinating seed beds. For example, Fusarium culmorum 
is characterized by the chocolate-coloured spores; F. herbamm 
by the salmon colour ; Gibberella Saubinein by the purplish brown 
mycelium and the tendency to form dark bluish perithecia. To 
be quite sure of .the species, a microscopical examination is neces¬ 
sary. In the bad Fusarium years, the G. Saubinetti was the most 
widely spread : and secondly F. culmorum . In addition to these 
the following infections may be mentioned : Claviceps purpurea , 
the sclerotia of which are frequently found to be mixed with the 
grain; fritfly, especially in oats; Tilletia Tritici and 21 foelans on 
wheat. An indication of this form of inf action is firstly the smutted 
grain and secondly the loose spores. These may best be detected 
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by soaking about 100 grains in water. The water is then drained 
off and in order to get a more condensed spore emulsion, the wa¬ 
ter may be partly evaporated until only a few drops are left, or 
else a centrifuge may be used followed by microscopical examina¬ 
tion, to detect whether the grain is infected by Tilletia . 

Still other forms of infection may be mentioned, such as Col- 
letoirichum linicolum and Botrytis sp. on flax seed. The percentage 
of infection may also be determined. Zinc trays, as described 
earlier, with moist filter paper at the bottom, may be used also 
in this case. It has been found practicable to divide the tray into 
four partitions by means of three glass dividers on which a cover¬ 
ing glass plate rests. In this way, the space within is kept moist. 
About six days after the seeds have been placed in the germinating 
beds, the Botrytis colonies are counted. Infections caused by Col¬ 
let otrichum may be treated in the same way. Treatment with Uspu- 
lun dry disinfectant or with Germisan have proved very effective 
in the control of Botrytis infection. These dry disinfectants are 
easily handled as compared with solutions, which are of course 
unfit for disinfection of flax seeds. 

On beet seeds infection of Phoma Betae is verry common and 
samples which are wholly free from this fungus are scarce. An 
examination of these seeds at the time of determination of the ger- 
minative power, by means of a binocular microscope, has shown 
the occurrence of Phoma pycnidia on the seeds or on the root, and 
thus it is possible to state the degree of the infection as a per¬ 
centage. Treatment of the seed with a 50 % Germisan solution 
for two hours, checks the infection to a considerable extent. 

Seeds of prasley and celery may be infected by Scptoria Petro- 
selini and by S . Petroselini var. Apii ; the pycnidia of these fungi 
may also be detected by means of a binocular microscope. 

.Sometimes tree seeds may be damaged by insect pests, as for 
•example in certain samples sent for testing to Wageningen : —- 
Pseudotsuga Donglasii by Megastigmus spermotrophus ; 

Abies pectinata by Megastigmus strobilobius ; 

Rosa multiflora b}. T Megastigmus sp. 

Betula alba by Oligotroplms betulae. 

The above ''account, though far from 1 being complete, will show 
the need for a more uniform method,of research in these matters. 

■ ' Iy. C. Boyer, 

• ■ Seed Testing Station , Wageningen. 
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THE DISTINCTION BETWEEN SEEDS OF ITALIAN RYE¬ 
GRASS AND PERENNIAL RYE-GRASS AND BETWEEN 
SEEDS OF RYE-GRASS AND MEADOW FESCUE 

Foreword . 

Perennial Rye-grass and Italian Rye-grass are two of the most 
important and most commonly cultivated grasses in Denmark, 
about 1 600 000 kg. and 800 000 kg. seed of these species respec¬ 
tively being used every yeaT. This represents about 20 and 10 
per cent, respectively of our entire consumption of grass and clover 
seed. These two species are, as is known, somewhat different from 
each other in respect of permanence, hardiness and adaptability 
to the soil. Their seeds bear a strong resemblance to each other ; 
those of Italian Rye-grass are certainly partly furnished with awns, 
but threshed and cleaned lots often contain 50-75 per cent, awnless 
seeds, the well known and high-yielding Danish strain Tvstofte 
No. 152 especially, containing many such seeds. As is known, 
seeds of Perennial Rye-grass have generally no awns or, occasion¬ 
ally, very small awns. So far, it has proved impossible to distin¬ 
guish with certainty between seeds of Perennial Rye-grass and 
awnless seeds of Italian Rye-grass. Various authors have men¬ 
tioned that the shape of the teeth on the inner pales are sufficient¬ 
ly characteristic to identify the two Rye-grass species ; the differ¬ 
ence in this respect, however, frequently does not hold good, so 
it is' inadequate for differentiating with certainty between the two 
seed species. 

At my request, Herr B. Hellbq (agricultural scientist) being em¬ 
ployed as scientific assistant at the Danish State Seed Testing Sta¬ 
tion, has made observations with a view to determining realiable 
botanical criteria for the species in question. 

As Herr Hbblbo's researches having reached a stage where 
it is considered that positive results have been obtained, we have 
decided. In view of the considerable number of tests made, to re¬ 
cord these results; reports on subsequent researches will be pub¬ 
lished in due course. 

Some of the, assistants at the Danish State Seed Testing Sta¬ 
tion are mow able to make this determination of the identity of 
Rye-grass, and from 1st October, 1925, we are prepared to de- 
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termine, by microscopic examination (i) whether a sample consists 
of Perennial Rye-grass or of Italian Rye-grass (2), if a sample of 
Perennial Rye-grass contains seed of Italian Rye-grass, and vice- 
versa, and (3) the percentage of each of these species in any 
sample. 

K. Dorph-Petersbn, 

Director oj the Danish Stale 
Seed Testing Station. 


I. Italian Rye-grass and Perennial Rye-grass . 

In the summer of 1922, while making observations in the con¬ 
trol fields of the Danish State Seed Testing Station, I noticed for 
the first time a, distinction between Italian Rye-grass and Peren¬ 
nial Rye-grass in the presence or absence of teeth at the marginal 
nerves of the outer palea, and since then this distinction has been 
the object of my observations. A provisional account of the re¬ 
sults of my investigations is given below. 

A short description of those characters of the two species which I 
have especially examined is given, whereas ' such differences as- 
refer to the morphology of the seesd, being without interest in 
this connection, are left out of consideration. 

In this report the term seeds ”, as ordinarily used when re¬ 
ferring to grasses, denotes the fruit enclosed by the outer and the 
inner palea. 

Seeds of Italian Rye-grass (. Lolium italicum Braun) 
are generally oval. The outer palea as a rule bears a long awn, 
but this characteristic is not always present, even in tmthreslied 
lots. At that portion of the marginal nerves of the outer palea which 
is marked b {Fig. 14 a) I have , with the undemoted exceptions , always 
found from one to many teeth , as a rule comparatively large . Those 
portions marked a and c were also in most cases furnished with 
teeth. The teeth at the nerves of the inner palea are most 
frequently long and comparatively narrow (G. Rostrup). The 
radiilla is narrower and more cylindrical than that of Perennial 
Rye-grass. 

Seeds of Perennial Rye-grass [Lolium perenne R.) often 
have a somewhat rectangular shape. Only in a few cases is the 
outer palea furnished with a poorly developed awn. I am inclined 
to believe that the presence of .an awn is often due to crossing 
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in a far-off generation. On that 'portion of the two marginal ner¬ 
ves of the outer paTea marked b in Fig, 2 teeth have not been observed 
(except in the under-mentioned peculiar cases), whereas teeth of¬ 
ten occur at the portions marked a and c (especially at the latter). 
The teeth at the nerves of the inner palea are 5 compared with those 
011 Italian Bye-grass, most frequently short and broad, and the ra- 
chilla is broader, more flattened, and more closely pressed to the 
inner palea than that of Italian Rye-grass (O. Rostrup). 

In my observations I have left out of consideration whether 
the seeds were awned or not, as the object was to discover a 
method of distinguishing between the two species even if the awns 
were absent or if they had been broken off by the threshing and 
the cleaning of the seed. Italian Rve-grass after being threshed 
and cleaned often contains as much as 40 to 75 per cent, awnless 
seeds. 

Of the authors, whose works have been at my disposal, only 
one, viz. E. D. Hartz (“ Landwirtschafiliche Samenkunde ’* 1885), 
has mentioned in this connection teeth at the outer palea, which 
he describes as “ kurz-borstig gewimpert ” (bearing short hairs). 
It is not clear, however, either in the text or in the illustrations in 
his book, what he means, and he does not appear to attach any 
great importance to this condition. 

Frequently, when I have found teeth on Perennial Rye-grass 
at the portion marked 0 .(Fig. 14 (J), they have been somewhat 
lengthened and bent. Very occasionally on the uppermost seeds in 
the spikelets of this species, I have observed teeth on the marginal 
nerves from the end to the middle of the seed. It has always been 
possible to recognise these “ uppermost seeds ” from the others 
on account of their smaller size and their tendency to taper up¬ 
wards. These “ uppermost seeds ” very seldom occur in well- 
cleaned lots as they are generally poorly developed. 

The seeds of Italian Rye-grass — as previously mentioned — 
are furnished with a variable number of teeth at that, portion of 
the marginal nerves of the outer palea that is marked b with the 
exception, however, of, on an average, 5-6 per cent, of the seeds 
examined. 

The majority of the seeds without teeth, however, have been 
found to be the lowest seeds in the spikelet; these as a rule differ 
in shape from the seeds above them. Such a “ lowest seed is 
illustrated in Fig. 14 y; it is characterized by its flat-topped glumes 
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and its broad racfailla. An awn is generally absent, and very of¬ 
ten the glumes contain no fruit, or only a poorly developed one. 
The greater portion of such seeds is usually removed during 
cleaning operations. A test of Italian Rye-grass as to genuineness 
of species, should therefore be made of the “ pure seed ” of the 
sample. 

Practically all these “ lowest seeds ” of Italian Rye-grass as 


.4 
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Fig. 14. — x. Italian Rye Grass (Lolium italic uni Braun). 

[ 3 . Perennial Rye-Grass (Lolium per cm tic). 
y. Italian Ry-eGrass (Lolium Hal: cum Braun). 

Lowest seed in spikelet). 

well as the few others without teeth on the middle portion of the 
marginal nerve, had those long teeth on the nerves of the inner 
palea, which several authors have considered characteristic of the 
species in question. , I shall not enter here into further details with 
respect to these teeth, which have been somewhat differently de¬ 
scribed by a number of authors (O. Rostrtip, A. Volkart and F. G. 
Stebler, S. F. Armstrong, G, Takon and others). Though the 
size of the teeth on the inner palea may vary within each of the 
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two species, yet the charateristic length may be important in de¬ 
termining those seeds of Italian Rye-grass which are not toothed 
at the middle of the marginal nerves of the outer palea. 

Wittmack, amongst others, mentions that the inner palea of 
Italian Rye-grass is as long as the outer palea, and that in Peren¬ 
nial Rye-grass the inner palea is shorter than the outer palea, but 
this rule according to our observations does not appear to hold 
good in all cases. 

Seeds of both species may' have teeth on the surface of the 
outer palea in other places than the marginal nerves. For ex¬ 
ample, Italian Rye-grass has sometimes (more frequentfy than Pe¬ 
rennial Rye-grass) teeth on the surface between the marginal nerve 
and the membranous edge of the outer palea. Mention should be 
made of the fact that in Italian Rye-grass teeth have sometimes 
been noticed to be present on one of the marginal nerves and ab¬ 
sent on the other. 

A binocular microscope (magnifying either 33 or 45 times) 
or a lens (magnifying 16 times) has been used in the observations. 
The teeth mentioned may most easily be seen in transmitted light 
when the seed is lying with the back upward on a slide under the 
microscope, provided that the marginal nerves are situated exactly 
on the edge of the seed. Unfortunately this is not always the 
case, and, therefore, some seeds must be held with the lingers un¬ 
der the microscope or before the magnifying glass and at the same 
time turned round. 

An account of the results obtained from the observations car¬ 
ried out is given below; 

A. Italian Rye-grass. 

(1) From each of the 13 different plots in the experiment gar¬ 
den of the Danish State Seed Testing Station, sown with samples 
of' Italian Rye-grass, one typical plant was harvested ■ (7 of the Dan¬ 
ish strain Tystofte No. 152, 1 described simply as Danish, 3 Irish, 
1 Irish-French, and 1 French); 50 kernels from each of these plants 
were carefully examined. On an average about 11 per cent, of these 
seeds lacked teeth at the middle portion of the . marginal nerves, 
but nearly all were recognised as “lowest seed'” in the spike- 
let, and, moreover, were furnished with long teeth' at the ' nerves 
of the 1 inner palea. In the examination of the seeds, their devd- 
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opinent has been left out of consideration, the rather high average 
percentage of seeds without teeth in this uncleaned material thus 
being partly due to the fact that even empty glumes (most fre¬ 
quently “ lowest seed ”) have been taken into consideration, and 
parity to the fact that the seeds at the time of harvesting were 
over-ripe. Owing to this circumstance some of the seeds had prob¬ 
ably fallen off, which resulted in the samples containing a com¬ 
paratively large number of “ lowest seeds ” as at it is usually the 
uppermost seeds in the spikelet that are lost. 

(2) Seeds from about 15 plants of the second generation of 
14 diSerent families of the Danish strain Tystofte No. 152 have 
been examined. This particularly good material was kindty placed 
at our disposal by the manager, P. O. Akdern, of the ex¬ 
periment farm “ Roskildegaarden 100 seeds from each sam¬ 
ple have been examined ; 95,8 per cent, had distinct teeth at the 
middle of the marginal nerves. The 4.2 per cent, seeds without 
teeth varied in these samples from o to 9 per cent.; these seeds, which 
could in nearly every case be identified as the lowest seeds in the 
spikelet, had long teeth at the nerves of the inner palea. 

(3) Moreover, of the two species in question the following 

samples (50 seeds from each), whose origins are not so definitely 
known as that of the afore-mentioned have been examined: 15 
Danish (7 Tystofte No. 152), 10 Westemwolths Grass (from 

the Dutch State Seed Testing Station at Wageningen), 3 French, 
1 New Zealand and 1 Argentina. On an average, 5.8 per cent, of 
seeds without teeth at the middle portion of the marginal nerves 
of the outer palea -— varying from o to 10 per cent. — were found 
in these samples, but in respect of these seeds the same holds good 
as stated in paragraph (2). 


B. Perennial Rye-grass. 


(1) As in the case of Italian Rye-grass, seeds of Perennial Rye¬ 
grass were harvested from 25 single plants, from- different plots 
in the experiment garden of the Danish State Seed Testing Sta¬ 
tion; 12 of the 25 plants were of the Danish tyundbaek strain, 
2 were described simply as Danish, 7 Irish, 2 Scotch, 1 English and 
.1 Polish. 50 seeds from each plant w r ere examined. 

With the exception of 1 f< uppermost, kernel ”, which has teeth 
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from the top down to a little below the middle, teeth were not found 
at the middle portion of the marginal nerves (Fig. 14P). 

(2) In 1920 we received from H. N. Frandsen, the experimen¬ 
tal farm “ Otoftegaard ”, comprehensive and valuable material 
consisting of 165 samples of seed from single plants of the Dtmd- 
baekstrain, the mother plants of which in most cases had been 
isolated. Of each of these samples 100 seeds were tested. In 150 
of the samples no teeth w r ere found at that portion of the marginal 
nerves of the outer palea marked b in Fig. 2. In the other 15 sam¬ 
ples 60-100 per cent, toothed seeds were found. In 6 of these sam¬ 
ples, moreover, the greater portion of the seeds were awned. 4 sam¬ 
ples, contained, on an average, 5.5 per cent, seeds without teeth, 
being similar in this respect to Italian Rye-grass, according to our 
observations; 5 samples contained, on an average, 24 per cent, 
seeds without teeth. 

At our request, H. N. Frandsen has very carefully gone through 
Ms notes on the cultivation trials with the 15 plants in question and 
others of the same parentage. So far as 13 of these samples were 
concerned, it could be shown that the mother plants had been 
hybrids (crosses between the tw r o Rye-grass species in question). 
As regards the remaining two samples (Nos. 56 and 88) it was im¬ 
possible to demonstrate that crossings had taken place. On the 
contrary, Mr. Frandsen had suceeded in producing' from plants 
of exactly the same strain as those mentioned, individuals having 
the appearance characteristic' of Perennial Rye-grass. The only 
samples for which the criterion “ marginal nerves without teeth ” 
did not hold good were Nos. 56 and 88 ; these will be sown to 
ascertain, if possible, whether, they are hybrids. 

Further I have several times had the opportunity of making 
observations on some, hundreds of single plants of Perennial Rye¬ 
grass which were planted out at Otoftegaard ” for the purpose 
of improvement. AH of them — with the exception of one (prob¬ 
ably a recessive form, from an accidental cross) —’had marginal 
nerves without teeth. 

(3) The following samples, whose origins are not' so definitely 
known as those of the samples mentioned in paragraph (2), have 
been examined ,' 5 Danish (the Ttmdbaek strain), 3 Scotch, 2 Irish, 
and 2 New Zealand. In no case were seeds found having teeth at 
the middle portion of the marginal nerves. 

(4) Several samples 1 sent in for testing at The ’Danish State 

; ..IT — Agr. mg, 1 , , . y . ; " ' W' 
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Seed Testing Station have shown the same criterion. In those 
cases where toothed seeds occurred in the samples, awned seeds 
were also found in the purity determination. 

Mention should also be made of the fact that during these 
three years "work in the laboratory and in the field, I have' 
frequently made observations on seeds of these two Rye-grass 
species. For the purpose of control we have sown a few seeds in 
sterile soil, but unfortunately most of the plants were destroyed 
by frost in the hard winter 1923-24. The remaining plants, 
however, proved that the conclusion already reached was correct. 

Finally, stress should be laid on the fact that the two closely • 
related species in question easily cross with one another, and that 
it may never be possible to find a method or testing in which the 
possible presence of hybrids thus produced can be ignored. In 
order to be able to form an opinion as to the occurrence of such 
types, sowing and artificial crossing are of course necessary. 

II. Rye-grass — Meadow Fescue . 

The criterion most often used by the Seed Testing Stations 
to distinguish between Rye-grass and Meadow Fescue (.Festuca 
pmtensis Huds.) is the difference in shape of the rachilla. This 
criterion, which has been described by a number of authors, will 
in most cases suffice, but now and then such seeds occur as are 
difficult to determine because the shape of the rachilla is not typ¬ 
ical of either of the species in question, or because the rachilla is 
entirely absent. In such cases it is desirable to have other 
criteria. 

Mention should therefore be made of the fact that when the 
basal parts of seeds of these species are seen from the back, dif¬ 
ferences are revealed at the point where the seed has been attached 
to the spikelet. Perennial Rye-Grass seeds have most. frequently 
narrower and more tightly fitting basal parts ” (Fig. 15$) than those' 
of Italian Rye-grass (Fig. 15 s ), but the difference is not sufficiently 
distinct, to afford a certain means of distinguishing between them. 
It can, only be employed as confirming a determination. of the ident¬ 
ity of the species. The “ basal part ” of Meadow Fescue is, on 
'the contrary, generally broad and so to speak “ clubbed ” and thereis 
' a very open furrow between the “ basal part and the seed (Fig. 15%). 
Further, 'the', 'shapes of the seed of the species in question are' 
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somewhat different. The seed of Perennial Rye-grass is nearly 
rectangular, that of Italian Rye-grass oval, and that of Meadow- 
Fescue a little wry, notably tapering off towards the base. 



Fig. 15. — 8 = Lolium perenne 1<. 

s = Lolium italicum Braun. 
5 = Festuca pratensis Huds. 


In contradistinction to those of Rye-grass, seeds of Meadow 
Fescue are all smooth; they are only exceptionally furnished with 
com^xativeiy small teeth at the upper portion of the outer palea. 

., Th< ! *® eth at the nerves of t3ae ^ner palea are smaller than 
those of Rye-grass. 

E. Hellbo . 

Assistant to the Vanish 
Seed Testing Station. 
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Abstracts and Literature . 


The Evaluation of Hard Seed, 

Brown, E. (United States Department of Agriculture). Report of the 
Fourth International Seed Testing Congress in Cambridge , 1924. London, 
1925. 


The Association of Official Seed Analysts of North America have, in 
consideration of the importance of establishing a uniform basis for la¬ 
belling seeds, adopted, the following rule 

" In reporting the germination of samples of leguminous seeds, a 
portion of which usually remains hard at the end of the test (i. e. does 
not take up water readily under normal conditions for germination), the 
actual percentage of germination should re reported, and also the per¬ 
centage of seed remaining hard A 

The need for further investigation on the adequate evaluation of hard 
seeds is now fully recognized by the American Seed Trade. 

M. L. Y. 


The Determination of the Botanic Identity of Varieties in Laboratories 

and in Experiment Fields. 

ChmBLAR, F., Director, Seed Testing Station, Briinn. Ibidem. 

Attention is drawn to the importance of preparing a detailed descrip¬ 
tion of the characteristics of varieties both in the held and in the laboratory 
to assist in the drawing up of guarantees of genuineness and purity of seed. 

The author describes some of the more frequent characteristics asso¬ 
ciated with varieties of sugar beet, potatoes, wheat and barley. 

An exchange of observations taken on trial grounds in various coun¬ 
tries would be very beneficial in this respect. 

M. L. Y. 

Seed Testing. 

Chmelar, F. (Director, Seed Testing Station, Brunn). Study of the me¬ 
thods and standards established with a view to regulating seed testing, and 
the regulations concerning the foreign and home seed trade. Publication of the 
Ministry of 'Agriculture , No. , 33, 312, pp. 57 illustrations. Prague, 1923, 

The author discusses critically the various methods of seed testing em¬ 
ployed in the different countries and in Czecho-Slovakia. He describes in 
detail especially, the method adopted in Austria, Germany, Hungary, 
Switzerland, Denmark, Holland, and in the United States, and makes a 
short review of the situation and work of the Seed' Testing Stations in 
Sweden, Norwy, Finland, England, France, Belgium, Yugo-Slavia, Spain, 
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Roumania, Poland, Russia, Italy, Canada, Japan, Australia, New Zealand, 
and Uruguay. Reference is made to the 3rd International Seed Testing 
Congress held in Copenhagen 6th-loth June, 1921 ; to certain new methods 
of testing, the Piepbr, Heinrich, and Nemec-Duchqn methods; the deter¬ 
mination and provenance of seeds ; to the identification of potato varie¬ 
ties, and to certain apparatus useful in seed testing. 

In the second part, the author deals with official regulations established 
in the various States with regard to the seed trade. A short account is giv¬ 
en of State regulations adopted in other countries (Holland, England, 
Canada, France, United States, Hungary) and examples are given of laws 
and ministerial orders put in force in Czecho-Slovakia with reference to 
such questions. 

A comprehensive bibliography of 483 titles is appended. 

M. H Y. 

Germination Test at how Temperature, with particular Reference to 

Seeds which are not fully After-Ripened. 

Franck, Dr. W. J. (Director, State Seed Testing Station, Wageningen). 
3 figs,, bibliography. Report of the Fourth International * Seed Testing Congress 
in Cambridge , 1925. London, 1925, . 

Germination at low temperature is discussed under two headings 
physiologically unripe seeds, and seeds which are after-ripened, that is to 
say the artificial ripening of hitherto dormant seeds owing to adverse con¬ 
ditions. This delayed germination has been attributed by some investiga¬ 
tors to physiological deficiencies of the embryo, and by others to seed-coat 
characters. 

The author describes in detail the after-drying method employed at 
Wageningen, which has proved successful in the case of rye, wheat, oats 
and barley (the last named requiring sometimes a longer period) and also 
for other seeds such as ; (Alopecurus pratensis, Alpiitm graveolens , Arrkena- 
tkerum elatior (husked), A vena flavescens , Cichorium endivia , Dadylis glo- 
merata , Lepidium sativum, Nasturtium officinale , Poa spp. ( Poa compressa 
excepted), Solan nm Lycopersicnm, etc. 

Comparative tests were made recently with various flower seeds. A low 
temperature either constant at io°G. (e. g. Chrysanthemum carinaium, Del¬ 
phinium izjacis, Esckscoltzia pp.), or between xo° and 20° C. (e. g. Clarkia 
spp., Lobelia erinus) is the most favorable. For cereals, a temperature 
of io° C. gives the highest germination results. 

.. M. E. Y. 

The Determination of Plant Diseases Transmitted by Seed. 

Centner, G. (Director, Official Seed Testing Station, Munich). Ibidem . 

' The importance of a thorough investigation as to the possible transmis¬ 
sion of disease in seeds, is clearly demonstrated in the germination tests 
carried out in'Munich. 
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Tiie author describes the methods employed and gives a list of the caus¬ 
al organisms (bacteria and fungi) detected in various seeds. 

M. L. Y. 

The Vitality of Buried Seeds. 

GOSS, \V. L. (Seed Testing Laboratory, Bureau of Plant Industry, United 
States Department of Agriculture). Journ. Agric. Research , XXIX, 7, pp. 349- 
362, 2 tables, 1 plate, bibliography, 1924; and Report of the Fourth Inter¬ 
national Seed Testing Congress in Cambridge, 1924. London, 19.25. 

In 190a, a buried seed experiment was started in the Seed Testing 
Laboratory, United States Department of Agriculture. Since then viabil¬ 
ity tests have been continued up to 1923 and a complete record has been 
kept of the percentage germination in relation to depth planted. 

The records given indicate that depth has little effect upon preserva¬ 
tion of vitality. The weed seeds show the highest percentage of germi¬ 
nation, especially species such as Rumex spp., Portulaca olemcea , Da¬ 
tura iatula , Plantago spp.. Ambrosia spp., Chenopodium spp., and Chrysan¬ 
themum leucanihemum. 

Of the 107 species buried in 1902, 71 grew in 1903 after one year, 
61 grew in 1905 after 3 years, 68 grew in 1908 after 6 years, 69 grew 
in 1912 after 10 years, 50 grew in 1918 after 16 years, and 16 grew in 
1923 after 20 years. 

Observations made during the periods indicated, have led to the con¬ 
clusion that seeds of most weeds when ploughed under will retain their 
vitality indefinitely during normal crop rotation. This fact renders futile 
any attempt to control weeds by this method. The preservation of seeds 
buried in the soil, in order to help maintain a continuous vegetative cover 
for the land should not, however, be overlooked. M. L. Y. 

Some Critaria by means of which Seed of the Poa Species can be 

Identified. 

Heiabo, B. (Danish Seed Testing Station, Copenhagen). Report of the 
Fourth International Seed Testing Congress in Cambridge , 1924. London, 1925. 

As criteria in the identification of the most common varieties of the 
Poa species, the Danish State Seed Testing Station has used teeth and 
hairs at the marginal nerves of the inner palea of the seed. In this report, 
it is pointed out that the different way in which the teeth are shaped or 
placed on the upper half of the outer palea, or the absence of teeth, can 
amongst others, be used as criteria in the distinction between the six 
most common Poa spp. Briefly,, these criteria are as follows. — 

Poa pratensis L. (Pig. 16 a) has big, spread teeth on the dorsal nerve 
of the outer palea; P. trivialis (Pig. 1 6 b), small and close-fitting teeth'; P, 
nemoralis (Pig. 16 o), P.palustris (Fig. 1yd) and P. compressa (Pig. 1 ye) have 
medium sized teeth, slightly bent; P. annua (Pig. 17 f) has no teeth on the 
dorsal nerve of the outer palea. 
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The three species with medium sized teeth can be distinguished from 
each other in the following way : — 

P, nemoralis has a hairy rachilla, whereas the other five species have 
either a smooth or wart-like rachilla. 

P. palustris has a yellow shining spot on the upper part of the outer 
paiea. 

P. comptessa has a short very open seed (i. e. fruit together with the 
inner and outer palea), and most frequently a short and stiff rachilla. 



Fig. 16. *— a == Poa pratensis L. — Large teeth on dorsal nerve of 
outer palea (to right in figure). The inner palea 
has been removed from the outer palea and the 
large teeth on the left marginal nerve of the inner 
palea have become visible (to left in figure), 

6 = Poa trivialis L. Small teeth on , dorsal nerve of 
outer palea (to right in figure). To the left part of 
outer palea has ' been. removed , and small teeth 
on left marginal nerve are visible. 
c = Poa nemoralis L- Hairy rachilla and medium-sized 
bent'teeth on dorsal nerve of outer palea. 
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The shape of the seeds of P, amnia differs much from that of the other 
Poa species (see Fig. 17 f). 

In the investigation, a binocular microscope magnifying about 40 
times is used. The seeds are placed in a row on a slide and take up, as 
a rule, a position suitable for observation. 

It is frequently possible under the microscope to see the teeth on the 
nerves of the inner palea (Figure|x6 [a and b) a condition which is often a 



Fig. 17. — d = Poa paluslris L.|Medium size, bent teeth on dorsal nerve of 
outer palea. Yellow spot on upper part of outer palea. 
e ** Poa. compressor L* Dorsal nerve of outer palea is not visible 
as the seed places itself on its back. The seed is , short 
and open. 

f Poa annuo. L. The shape of the seed differs from that of the 
other Poa spedes. The dorsal nerve of outer palea has 
no teeth. 

great help in the identification of a variety. By means of the method 
described, the determination of genuineness of species can be made con¬ 
siderably more rapidly than by means of the method hitherto employed at 
the Danish State Seed Testing Station, in which the seed before investiga¬ 
tion, under the miscoscope has to be soaked, in order to prepare the outer 
palea, so that the teeth might be' visible. 

These descriptions are based on observations of threshed seed in the 
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same condition as seeds generally found in the samples sent in for testing 
at the State Seed Testing Station ; hut the aim has also been to find a 
method suitable for use in the examinations at the seed testing stations. 

M. T. Y. 


The Interpretation of Seed Testing Results, 

LaFFERLY, H. A. (Head, of Seed Testing and. Economic Botany Division 
of the Department of Agriculture, Irish Free State). Journ . Dept, of Lands 
and Agriculture, XXV, i , pp. 33-39, tables 6, 1925 ; and Report of the Fourth 
International Seed Testing Congress in Camqridge , 1924. London* 1925. 

The author discusses the so-called Irish ” method of procedure 
adopted in testing certain kinds of seeds as compared with the " Conti¬ 
nental ” method. 

According to the Irish ” method, empty or only partially filled seeds 
of the varieties in question are considered as pure seeds, and are included 
in germination tests. The purity is therefore high, although germination 
tends to be low The contrary is evident in the Continental system. Such 
seeds are in this case considered as impurities and are removed before 
proceeding with the germination test, which is reserved entirely for spe¬ 
cially selected seeds. 

Improvement in quality of seeds on the market is, however, noti¬ 
ceable since seed-cleaning machinery has been perfected. This is very 
evident in the case of the improved cleaning of rye grass seeds (Lolmm 
perenne) , which has resulted in an almost complete elimination of light 
seeds from commercial consignments. 

The hypothesis that lack of uniformity is liable to occur where the 
Continental system of testing is employed, is shown to be misjudged 011 
examination of the following results of comparative tests with seeds dis¬ 
tributed by the Danish Seed Control Station to the principal Seed Test¬ 
ing Stations throughout the world : 


Table I. — Results of comparative Tests of Red Clover , 
White Clover and Alsike Clover. 



Red Clover 

White Clover 

Alsike Clover 

Station 

% 

Purity 

0 1 
so 

Germi¬ 

nation 

% 

Purity 

0/ 

/Q 

Germi¬ 

nation 

% 

Purity 

0/ 

m 

Germi¬ 

nation 

Continental method: 

Zurich . .. 

96.7 

t 

89 + 8 

96.9 

65+21 

94-4 

90 + 6 

Copenhagen . ... . . S 

97-5 

92 + 6 

96.6 

71+20 

94*9 

91 + 5 

Wageningen ... 

97 * 1 

92 + 6 

96.4 

71+22 

95-5 

90 + 4 

Paris * . . . ... . . 

97-7 

94 + 2; 

98.4 

75+14 

95.0 

!92 + 3 

Cambridge. ............. 

97*2 

91 4- 3 

97 *° 

68+21 

94.4 

'90 + 4 

Edinburgh. . 1 . ... 

| 98.0 

91 + 6j 

97*4 

71+18 

95*4 

! 9 °+ 4 

Irish method: ' 

'Dublin . j 

.. . ' ■ 

| 9 &S 1 

! 

91 + 6 

97*8 | 

71+15 

VO 

89 + 5 
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Table II. — Results of Comparative Tests of Timothy, Vetch 

and Swede . 




Timothy 

Vetch 

Swede 


Station 

% 

/O 

%] % \ 

% : % 


! 

Purity 

Germi¬ 

nation 

i Germi- 
- ■ nation i 

P »W S SSta 

1 


Continental method: 







i 

Zurich...i 

0S.7 ! 

S6 

’ 00.4 

69 1- 6i 

96.7 j 

84 

Copenhagen.. - . . j 

96.S ; 

ss 

; 91.4 

75 + 6 

9S.5 | 

86 

Wageningen. j 

; 9S.7 ! 

ss 

| S6.2 

175 t8 

93-5 j 

87 

Paris. 

| 99 A • 

90 

: 91,6 

7 °+ 5 

' 98.3 | 

75 

Cambridge. 

i 96.5 ! 

90 

| SB .7 

• 75 + 

I j 

97-3 | 

So 

Edinburgh.| 

i QO.i ; 

j ' ! 

So 

j 90.3 

;6S -j- S 

96,7 

74 

Irish method: 

1 : 






Dublin.- 

; 98.9 ■ 

i I 

86 

; 9 i -9 

I72 + 8 

99-3 j 

86 


The differences in results (taking into account the limits of latitude, in 
estimating percentage) are limited. In the case of L. Perenne and cocks¬ 
foot (Dactylis glomerata) the quality of the seed is considered the de¬ 
ciding factor, and the wide variations observed in certain cases are limited 
entirely to low grade seed containing a large proportion of ‘ light ? seeds. 
This is shown in the results of comparative tests with fair quality Italian 
ryegrass seed, compared with inferior samples. 


Table III, — Results of Comparative Tests of Samples 
of Italian Ryegrass Seed of Fair Quality. 


Station. 

Italian Ryegrass 

% 

Purity 

% 

1 Germination 

Zurich .. 

96.6 

1 

j 

i r 1 

Copenhagen ... ..i 

96.3 

7 1 

r i 

Cambridge.... j 

96.5 

71 

Edinburgh . ..'. 

97*2 

| 

Dublin. .. 

98.9' 

■ 7 ° 
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Table IV. — Results of Comparative Tests of a Sample 
of Perennial Ryegrass of very Inferior Quality . 

i 

Station 

Perennial Ryegrass 

h* 

*5 

& 

0/ 

/o 

Germination 

j 

80.7 

78.8 

79.2 

79*2 

51.6 

83.6 

96.4 

93 

93 

93 

02 

92 

93 

54 

Copenhagen. 

Wageningen. j 

Paris.. 

Cambridge .. 

Edinburgh... 

Dublin .. 


Table of Latitudes for Purity. 


When the Purity is The latitude allowed is 

At or between 100-98 % ........... ± 1 % 

At or over 90 but less than 98 %. ±2 % 

At or over 80 but less than 90 %. ±4 % 

bess than 80 % .. ± 5 % 

Table of Latitudes for Germination . 

When the Germination is The latitude allowed is 

At or between 100-95 % . +4 

At or over 90 but less than 95 %. ±6 

* 85 » 90 %. ±7 

11 75 » 85 %. ±8 

9 55 » 75 %.. ±9 

» 45 “ 55 %. ± 10 

» 25 » 45 % - • .. ±9 

» 15 » 25 %.. ±8 

» 10 » 15 % • • •. ±7 

» 5 » 10%.. ..... . ±6 

Dess than 5 %.. 4 


, In order to avoid conflicting results, the Seed Testing Station at Du¬ 
blin has prescribed certain fixed rules for the guidance of seed merchants, 
who wish to take a representative sample of a large bulk of seed. Re¬ 
tests are undertaken when differences are reported outside the prescribed 
Hmfts. M. D, Y. 
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The Work of the Association of Official Seed Analysts of North Amer¬ 
ica, 1921-1924* 

Mxtnn, M. T, (President of the Official Seed Analysts). Report of the Fourth 
International Seed Testing Congress in Cambridge, 1924. London, 1923. 

Since 1921, the seed testing work in North America has progressed 
considerably, and some, twenty or more laboratories can be now relied 
upon to give dependable results. Certification work is based upon tho¬ 
rough training and experience of the analyst, adequate laboratory equip¬ 
ment, quality of work as shown by the results of tests, and the whole¬ 
time application of the analysts to testing in its various phases. This 
system tends to precision and maintaining a high standard of work. 

The importance of following the fixed rules set out b}' the Association 
of Official Seed Analysts is emphasised. A purity analysis is not con¬ 
sidered complete unless it shows the percentage of pure seed, weed seeds, 
inert matter and other crop seeds. In reporting upon the viability of 
a given lot of see'd, it is considered advisable to ascertain the percentage of 
germination in terms of normal sprouts, and in addition, the percentage 
of hard seeds and impermeable seeds, when testing Leguminoseae. 

Questions such as the hard seeds, provenance, vegetable and flower 
seeds germination, longevity, seed-borne diseases, effects of frost and seed 
disinfection, are being studied in conjunction with fundamental germina¬ 
tion studies upon which testing can be based. 

The necessar\ r valuation attached to the sale of seeds is discussed. 
Statements as to purity, viability and v-eed seed content, and in many 
ases, provenance, are considered essential in the seed trade, and the en¬ 
forcement of the seed law on a practical basis is urgent. 

M. L. Y. 

Adulteration of Rape and Turnip Seed with Charlock Seed. 

Rogenhoeer (Government Seed Testing and Protection Institute* 
Vienna). Verfalschung von Raps imd Riibssat durch Ackersenfsamen. Oester- 
reichiscke Landwirischaftliche Marktzeitung. No. 15, p. 1. Vienna, 16 April, 
1925 - 

Seed testing carried out by the author at the Government Institute 
showed that much of the rape and turnip seed placed on the market re¬ 
cently, is largely adulterated with charlock seed. The charlock being of a 
much lower oil content diminishes considerably the usefulness of rape and 
turnips for oil production, and if used for sowing, since it may cause over¬ 
growing of the fields by weeds, the seed becomes almost valueless.' Three 
samples of'rape sent for testing were found to contain 36,39 and 75% of 
charlock seed; three samples of turnip seed were found to contain 45, 47 
and 49 % of charlock. The adulteration was much more easily detected in 
the case of rape, since the rape seed has a diameter of 1,75 to 2 mm., while 
the charlock seeds have a diameter of only 1.50 to 1.75 mm., and the seeds 
of turnip and charlock' are so very similar in size that they' can be dis¬ 
tinguished only through careful attention to the colours. The charlock seed 
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which has been named B. pullorum can readily be differentiated from 
other members of the colon-typhoid group. The hen is the original 
source of infection and the organism is deposited in the yolk of the eggs 
from the ovary in which the infection is localized. , 

The agglutination test is termed positive when the serum is cap¬ 
able of agglutinating the organism in a dilution of 1-100. A positive ag¬ 
glutination test does not indicate infected ovaries in all cases, as the 
infection may be localized elsewhere in the body. Furthermore, young 
fowls may retain the agglutination but not the infection, from having 
had the disease as chicks. 

In Holland Bac. Klein is given as the cause of bacillary white diar¬ 
rhoea. B. I. C. te H. 

A Case of Mange in a Goose. 

Ciurea, Sur un cas de gale chez Foie. Archiva veterinara , p. 64, 1925. 

Only one case of mange in a goose was reported in 1905, by Neumann, 
which was caused by Cnemidocoptes prolifims. 

The present case appeared on a young goose, the head and neck of 
which show bare patches and lumps, more or less solid, about the size of 
a pin-head, prominent on the external and internal surfaces. 

Under the microscope, the formations show a cylindrical canal, the 
walls of which are lined inside with a very thin hyaline coating. After 
treatment with alcohol, the canal shows a large number of hexapod 
larvae, measuring about 135 11 in length and X12 tx in width. 

The question of infection bv On. prolific us still remains. 

B. J. C. TE H. 

A Study of' Blackhead in Chicks at Missouri State Poultry Experi¬ 
ment Station. 

Erxksen, S. Poultry Science , Vol. IV, p. 250. 

During the past two years a number of inquiries have been received 
in regard to blackhead in chicks. This disease has been very prevalent. 

Symptoms and lesions are similar to blackhead in turkeys. Tosses 
are usually less severe than in the case of turkeys, varying from one or 
Two individuals to over fifty percent. B. I. C. TE H, 

Pseudo-tuberculosis in a Hen caused by Cladosporium . 

Gallego, A. Contribucion a la Histopatologia de las mieosis. Sobre tin 
case de pseudotuberculosis micotica en la gallina. Revista de Higiene y Sa- 
ntdad Pecuaria. Vol. XV. No. 10. 

■ A case of a pseudo-tuberculous tumour on the neck 'of a hen caused 
by Cladosporium. The cause appeared to be tuberculosis, but a micro¬ 
scopical examination made by the author showed that this was not 
the case, , In the tissues no tuberculous bacilli were found, but after 
treatment with silver carbonate Cladosporium was discovered. 1 

B.I C.tbE 
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Vaccine Therapy of the Epithelioma Contagiosum of Fowls. 

GarriAArERIS, B., Impftlierapie der Gefliigelpocke. Schweizer Archiv fur 
Tierheilktmde, p. 243. Lausanne 1925. 

Epithelioma contagiosum of fowls, a fairly frequent disease in certain 
countries, does not seem to be very prevalent in Switzerland. In 27 
years the author has seen only one case. This fowl showed, besides the 
localization in the mouth and the eye, vims of the epithelioma in the 
form of false diphtheric membranes. Garri is still of opinion that there 
are certain bacteria of diphtheric form, quite independent of the epithelioma . 

Tgygda says that the passing of the virus through the rabbit enabled 
him to obtain a virus which, inoculated in the child, the sheep and the 
fowl, protects them against the inoculation of the vaccine. Vice versa, 
he has protected man against the epithelioma by the intermediary of the 
vaccine lymph. 

Hadley and Beach say that one cc. of their vaccine, inoculated under 
the skin, gives an immunity of two months to more than two years. T. 
Hennepe advises this vaccine not only as a preventative, but as a cure. 

In two cases Garri has cured fowls by these injections, and the im¬ 
portance of vaccine therapy in epithelioma contagiosum of birds seems to 
Mmto be proved. B. T. C. TB H. 

Experimental Research regarding the Lungs of Birds. 

JAURMES, C. Recherches experimentales sur le poumon des Oiseaux, 
Comptes rendus des Seances de la Sociite de Biologic. Meeting held 7th. 
November, p. 1147, 

In the lungs of birds accumulations of “ dust ” are found in the middle 
of lymphoid formations situated on the wall of the mesentery, as well as 
in the mucous chorion of the parabronchial walls. They are also found 
very exceptionally, in the aerial capilliaries themselves. These dust par¬ 
ticles, are either free, or confined, sometimes very numerous in the cells 
with large clear, more or less coloured nuclei and with abundant protoplasm, 
granular, and vacuolated. 

A pigeon receives in an introchial injection 2 c.c. of a sterilized mix¬ 
ture of oil and carmine. After fixation it is seen that in the lung the oil 
is stopped only at the entrance to the parabronchi, and is again found 
there in small quantity, almost all of it is passed directly into the left ab¬ 
dominal aerial sac, where it appears as a red coating, adhering locally to 
the dorsal and internal part of the sac. 

The ciliated parts of the wall of the sac are not modified by contact 
with the oil, and the epithelium alone seems to react. In the transverse 
sections, at first the epithelial cellules grow considerably, swell in the cavity 
of the. sac, and finally detach themselves from it. Then these cellules 
which have become free, attach themselves to the globules of oil and car¬ 
mine, and absorb them energetically, mixed with numerous leucocytes 
which also take part in 1 the process. A fibrous net fixes these different 

12 —■ Agr . ingl. 
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dements in its web. At the points of maximum reaction the epithelium 
entirely disappears. 

It is a question, therefore, of an almost exclusively epithelial reaction 
comparable, up to a certain point, to that of the pulmonary epithelium 
of the mammals. This peculiar reaction, and the knowledge of existence 
of ciliated zones added to the embryological facts concerning the aerial 
sacs, gives good evidence of their physiological importance and their 
nature of “ bronchial circuits ” shown by A. J unxET. 

B. T. C. te H. 

The Macroscopic and Microscopic Anatomy of the Intestine of the Goose 

and Pigeon* 

KAISER, H. Inaugural address 1925, Hochschule Hannover, Denisch 
Tierdrdiche W ochenschnft, p. 729, 1925. 

It is scarcely possible to distinguish the individual intestinal sections 
of birds as can be done in the case of mammals. Dual Mind intestines 
occur. In the goose they are quite well developed, in the pigeon only 
slightly. These caeca serve principally to split up cellulose. 

In the case of the goose the author found a valvula iliocaecocolica at 
the' place where the blind intestine opened into the ilium. 

The total length of the intestine depends partly on the food. The 
intestines of geese which have a very large amount of fodder, are longer 
than the intestines of those which feed exclusively on grain. 

The intestine of the goose and the pigeon is lined with hairy tufts. 
Structural folds are absent from the small intestine. In the case of the 
pigeon there are no noduli lymphaiici , but in the goose they are found on 
the side opposite to where the mesentery is fixed. 

Their direction of length lies parallel to the direction of length of the 
intestine. In the smaller intestine of the goose the author found two 
types of tufts ; 

(1) those with a wide base and relatively small height; 

(2) those with a narrow base and relatively great height. 

The tufts are arranged in two step-like rows. 

The tunica muscularis mucosae in the intestine of the goose consists 
of longitudinal and circular layer. The longitudinal muscular layer is not 
very prominent. 

The genital glands are alveolary-tubulax in the pigeon, and tubular 
in the goose. B. T. C. TE H. 

Fowl Typhoid and Fowl Cholera. 

Kaupp. B. P. and Dearstyne, R. S. (Agricultural Experiment Station, 

" North, Carolina State College of Agriculture and Engineering). 

, ■ An' interesting' report on two dangerous poultry diseases which are 
■ found' probably ^ in all countries where poultry , husbandry is practised.'; 
In the introduction' Kaupp says: “ Intensive raising and forced produc¬ 
tion has 'Separated the domestic fowl so widely from its original primitive 
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condition that its susceptibility to disease is greatly increased. The in¬ 
formation of the average poultry man as to poultry diseases is meagre. 
Frequently diseases are allowed to become well established before the 
seriousness of the position is recognized. A rapid correction of such con¬ 
ditions is impossible. It must be brought about bjr education through 
all possible agencies A 

The subject of this bulletin is the investigation af septicaemia di¬ 
seases of poultry in North Carolina, a subject of great economic import¬ 
ance to the State. 

The historical account begins with the investigation of the Italian 
physician Baroneo who, with Miocchi and Brugnatbxri examined epi¬ 
demics among poultry in Lombardy between the years 1709 and 1790* 

The first reference however to the typhoid-like disease of birds in 
which the organism is given a definite name is that of G. ELein in 
1889, who gives details of an extensive epidemic among fowls in Kent, 
(England). Moore described in 1895 the same bacterium under the 
head of Bacterium sanguinarium. 

More recent publications are: Smith and Ten Broeck (1915), B.ETT- 
ger and Koser (1917), Goedbbrg (1917), Hadeey (1910), Tr Heumpb 
and Van Straaten (1921), Truche (1923). 

In 1924 the North Carolina station published a comparative study 
of the European strains of avian typhoid with those of North America, 
no outstanding difference being found in the biological activities or in 
the general character of the disease produced by these various strains. 

The cansative organism is known as Bacillus gallinamm , or Krein’s 
bacillus and in 19X7-20 the Society of American Bacteriologists adopted 
the classification of BERGEY and gave the causative organism of avian 
typhoid as Ebertkella sangumaria (Moore), by which name it is now recog¬ 
nized by the American school. 

Kaufp gives further cultural characteristics, field studies., symp¬ 
toms of the disease, artificial infection, pathological anatomy, control 
measures. 

In the summary it is stated that: 1. The disease is probably pre¬ 
valent in all countries where poultry husbandry is practised. 

2. Avian-typhoid is non-pathogenic to man. Chickens are very sus¬ 
ceptible to the disease, turkeys and guinea fowl are less susceptible, 
pigeons, ducks and geese are only slightly susceptible.. Young chicks 
probably are not susceptible under field conditions. 

The causative organism has many features in common with mem¬ 
bers of the colon-typhoid group. 

3. The carrier of avian typhoid is a menace to poultry. Sparrows 
and pigeons have been shown to be conveyors of the disease. 

4. Typhoid may be controlled by sanitation, isolation, ox destruc¬ 

tion of suspects, safe disposition of the carcasses of birds dying of the 
disease; disinfection of drinking water and the prophylactic vaccination 
of healthy birds. Vaccination produces an immunity of unknown du¬ 
ration but the single inoculation should immunize the bird for the pe- 
riod of duration of the disease in the flock. B. I. C. TE H. 



x8g 


INTERNATIONA!, ASSOCIATIONS 


The Effect of Lactic Acid on 3 * pullorum, B. avisepticus ^aad B. 

sattguinarium and its Influence in the Control of Intestinal Di¬ 
sease of Poultry, 

Kax~pp, B. T. and DearsTyne, R, S. Poultry Science. VoL IV, p. 242. 

The investigation has a practical bearing on the lactic acid value of 
buttermilk as used for poultry feeding, since the lactic acid is not des¬ 
troyed in the preparation of either condensed or dried buttermilk. 

B\ r these experiments it is shown that the effect of lactic acid in 
milk is to create a field in the intestinal tract, unfavourable to harmful 
bacteria. B. L C. TE H, 

Goitre in Poultry. 

Kemkamp H. C. H. (Minnesota Agricultural Experiment Station). Journal 
of the American Veterinary Medical Association , p. 223, 1925 - 

Goitre occurs most frequently in man, but also in all domestic an¬ 
imals. There are few reports of it having been found in birds. 

Of 2409 autopsies on poultry for the past six years, from all sections 
of Minnesota, only two cases of goitre in birds were reported. Both 
were White Orpington hens and came from the same ■ farm. 

One of these hens is shown in an illustration. The thyroid gland 
measured 3.2 cm. in the antero-posterior diameter, and 2.5 cm. in the 
transverse diameter. Microscopic section showed that the cause in those: 
cases was simple goitre. B. I. C. te H. 

Avitamiiiose in Relation to Poisoning, 

Morseuei, G. Biochimica e ierapia sperimeniale, I, p. 1, Milan, 1924. 

In all experiments for the closer chemical determination of vitamins 
this crucial point of the subject has as yet scarcely been approached. It 
is now sought by new means to clear up the question of avitaminose. A 
material deficiency can theoretically be brought about by a disturbing 
foreign body being introduced in the course of the cell chemistry. If this 
foreign body retards a physiological cell-constituent in its function, then 
this is equivalent to deficiency, if the total effect be considered. A body 
which interrupts the process of the cell chemistry can very easily 1 be¬ 
come a poison. In this manner we attempt to connect toxicological in¬ 
vestigations with avitaminose research. The author made use of the te¬ 
tanus and dysentery toxinus , and obtained results similar to those of Setti 
and Taxawa. B. T. C. te H. 

Influence of the Sympathetic Nerves on the Movements of the Muscular 

Stomach of Birds, 

Note, P. Influence des Kerfs ' sympatliiqnes sur la motricite de Festo- 
xnac muscolaire de Foiseau. Comptes rendus des seances de la Societe de Biologic , 
Society Belgee p, ,839. Meeting held 25th. July 1925. . 

In. birds, the sympathetic nerve fibres going to gizzard and the 
duodenum start'from the 3rd. to the 5th. dorsal nerves. They go to- 
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wards the origin of the coeliac artery, and form a nervous plexus intimately 
attached to this vessel. The nervous fibres destined for the gizzard and 
the duodenum follow the branches of the coeliac artery which are dis¬ 
tributed to these organs. Each of the four branches originating from 
the coeliac nerves contains motor and inhibitory fibres, with a predomi¬ 
nance of inhibitory fibres in the branch issuing from the 6th. dorsal nerve. 

The gizzard and the duodenum of the bird, therefore, receive motor 
fibres and inhibitory fibres from the vaque and coeliac nerves. 

Contrary to what is usually seen when an organ is furnished with a 
sympathetic and non-sympathetic nerve system, there is not, as regards 
the gizzard of graminoivorous birds, any real functional antagonism 
between the fibres of the vaque and the fibres of the sympathetic 
nerves. Each of these nerves can function negatively, since each contains 
motory and inhibitory fibres. 

In accordance with the lack of functional differentiation between the 
fibres of the vaque and the sympathetic, it is found that atropine suppresses 
the motory effect on the gizzard and duodenum as completely for the 
sympathetic as for the vaque. 

A sufficiently intense excitation of the peripheral end of a vaque nerve, 
or of the cut coeliac nerves, is capable of provoking a series of rhythm¬ 
ical contractions of the gizzard. If, short!}’ after the commencement 
of a series, there is substituted, for the air which the animal is breathing, 
air mixed with carbonic anhydride or hydrogen, the contractions stop, but 
are resumed if pure air is given. 

From what occurs, it seems as though the excitation of a mixture of 
motory and inhibitory fibres -were followed by a motory ox inhibitory 
effect, according to the contents of C0 3 and 0 2 in the blood which bathes 
the neuro-muscular junction. 

In four experiments anaesthetization did not stop the excitation of 
the ganglionic cellules, but prevented them from acting on the muscular 
tissue. B. T. C. ye H. 

The Baraevelder. 

Po WEED-Owen, W. Published by the Feathered World , 9 Arundel Street 
Strand, London W. C. 2. 

This fully illustrated book, by the well-known club judge of the 
Biitish Baraevelder Club, contains a detailed description of the standard 
bird, with some excellent plates of plumage, for the benefit of the be¬ 
ginner. Also much general information on colour, breeding, selecting 
for shows, and laying tests, and exhibitions of breeds. 

The rise in favour of Barnevelders came so suddenly and has spread 
so rapidly That very many think that it is an entirely new breed, which 
is not the case, as, if we were not familiar with the breed name we were 
quite accustomed to the trade-term, " Dutch all-browns ”, which covered 
their products, on the London egg market. It is of interest, however, 
to note that " Dutch all-brown/' eggs realised regularly more per dozen 
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than the best English eggs. Size and colour were alone responsible for 
the increased prices for the Barnevelder eggs sent to ns from Holland. 

The British Barnevelder Club was formed in May 1922, the standard 
drawn up and submitted to the Poultry Club for recognition and accep¬ 
tance, and the first Club Show was held in 1923 at Olympia. In the 
same year a section for the breed was arranged at the Harper Adams 
College laying test, there being twelve entries. 

The Club already has about 200 members. The Dutch standard 
gave much difficulty to the British breeders. There is a difference be¬ 
tween the British and the Dutch standards. The British standard allows 
for two varieties of hens, viz., the Double-Laced and the Partridge. The 
splashed pattern did not gain favour in England. In Holland, the Bar- 
nevelder Club has only one standard, the double-laced, which is called 
the exhibition-varie^. 

The illustrations of plumage in this booklet are very clear. 

With reference to the Black Barnevelder the author says: “ I have 
always supported the Black Barnevelders because I consider that the 
more' varieties of a breed there are, the greater is its strength". 

B. I. C. tb H. 


Text-book on Poultry Diseases. 

REmviXRDT, Dr. R, Leipzig, Lehrbuch der Geflugelkycmkheiten, 2nd. Edi¬ 
tion, published by M. and H. Schaper, Hannover, 1925. 

The first edition appeared in 1922, and now 7 the second has been issued. 
The book is very much improved, and recent publications have been 
taken into account. Two new chapters are added on tumours and malfor¬ 
mations. The number of illustrations has also been increased. The book 
can be recommended tor European conditions. B. T. C. te H. 

The Occurrence of Organisms Resembling Actinomyces in the Caecum 
of a Hen. - 

Roskest, G. TJeber das Vorkommen von aktinomycesartigen Qrgankmen 
in einern Hiihnersarkom. CentralblaJt fur Bakieriologie , Parasitekunde und 
Infekiionskrankheitsn. Part II, p. 472, 1924. 

Communication on the occurrence of bacteria resembling actinomyces 
in a circular-celled caecum from near the crop of a hen. In connection 
with this, the author asks whether the infectiousness of the caecum of a 
hen cannot perhaps be traced to a parasitic source. B. T. C. TE H. 

The Histology of the Thyroid Gland of Birds. 

Scheskix, J. (Veterinary High School, Vienna). Beitrag zur Histologie 
der Vogelschilddruce . Wiener tier. Monatschr, p. 575, 1925. ■ 

v The thyroid glands of the domestic cock, turkey-cock, goose, - duck, 
crow, partridge, pigeon,'. jay, blackbird and sparrow were examined. 
With the’larger birds the thyroid gland is egg-shaped, caudal, with a' yel- 
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low appendix. The presence of a membram propria , as recorded in lite¬ 
rature, is not corroborated. There is no regular law shown in the proto¬ 
plasmic structure in a bird species. The older the individual is, the more 
strongly coloured are the follicle contents. The Krause colloid colouring 
does not give uniform results with animals of the same age of different 
species, so that this technique cannot have the importance for the histology 
of the thyroid gland of birds, which is accepted on many sides with respect 
to the thyroid of mammals. In the interstices of the thyroid gland of 
birds are often found typical lymph follicles, often with embryonic centres. 

B. T. C. te H. 

Esaltin with Avitaminose in Vitro Bio-chemistry and Experimental 
Therapy. 

SETTI, G. Biochimica e Terapia spevimentale. p. 234 1924, p. 553, 23. 

Milan. 

, The author calls the substance, which in boiling shelled rice increases 
the energy of germs, esaltin. The object of the examination was to deter¬ 
mine whether this substance is a crystalloid or a colloidal substance. 
The esaltin proved to be very resistant to heat, and was obtained in the 
form of crystalloid bodies. B. T. C. TE H. 


General information . 

Circular to the Members af the Association. — I have pleasure in 
announcing that arrangements have been made with the International In¬ 
stitute of Agriculture, Rome, for the printing in its International Review of the 
Science and Practice of Agricultve, of communications and notes supplied 
by our Association, which will thus become the medium for dissemination 
of information relative to Poultry Instruction and Investigation, and will 
be widely distributed in all parts of the world. In that connection are two 
important factors, namely, that the Review is issued in several languages 
and will be seen by Departments of Agriculture in all countries. 

Further, this Review is issued four times in each year and every member 
of the Association whose subscription is paid, will receive free of charge, 
copies as published. 

I am very pleased to say that Dr. B. J. C. Te Hennepb of Biergaardesin- 
gel, 96a, Rotterdam, Holland, has consented to act as Editor. I ask, on 
Ms behalf, for your co-operation and support, to enable Mm to take full ad* 
vantage of the new arrangement and to make more widely known the results 
of experience and research, which until now have been available only to a'few. 

'Request is made that bulletins, reports, publications and communica¬ 
tions be forwarded as soon as issued, direct to Dr. B. JVC. Te Hennepe. His 
attention should also be called to new works on Poultry and if possible, co¬ 
pies should'be sent to Mm so that notices of these may be made In the Review « 

E. Brown, 

President of the International Associations 
. , ' of Poultry Instructors and Investigators. 
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OF THE BUREAU OF AGRICULTURAL SCIENCE 
OF THE INTERNATIONAL INSTITUTE 
OF AGRICULTURE 


PLANT DISEASES AND PESTS IN HAITI 

I. 

The most important plant diseases of Haiti are:— 
i. — Cotton bacterial boll rot. 

This is a disease of cotton bolls which occurs in a very serious 
form when the cotton bolls mature in wet weather. It very fre¬ 
quently seems to follow the attack of cotton stainers. It may be 
so severe that during rainy seasons not a single boll will come to 
normal maturity. The bolls may become soft, watery and rotted 
during almost any stage of their growth. They finally turn brown 
and blackish and remain as mummies on the plants. No satis¬ 
factory control measures have been worked out. With the annual 
cottons it would not be such an important disease, since the plant¬ 
ing season could be regulated so as to produce fruitingin the dryer 
season. 


2. — Cotton mosaic. 

Cotton mosaic is also a very important disease in Haiti. It 
prohibits the profitable growing of certain well established and 
profitable varieties of cotton grown in other cotton producing re¬ 
gions' of the "world. The nature of the disease is not well under¬ 
stood. It appears in the native cotton, producing some damage 
but never becoming a limiting factor. The growing of certains 
introduced varieties has been abandoned on account of this di¬ 
ease. There appear to be very marked varietal differences. ' The, 
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Plant Pathology Department in co-operation with the Agronomy 
Department aret esting this year, on the Experiment Station plots, 
a number of varieties planted at different times in order to 
determine varietal resistance, environmental factors affecting the 
disease, etc. 


3. -— Mosaic of sugar cake. 

One of the most serious diseases in Haiti at present, is the mo¬ 
saic of sugar cane. It is generally distributed and very destructive 
throughout the Island. Uba, an immune variety, is being grown 
to a considerable extent by the Haitian-American Sugar Company. 
The indications are that this or other resistant varieties will great¬ 
ly relieve the situation. Improved cultural conditions may also 
greatfy aid in keeping the disease under control. 

4. — Kbrnbe smut of grain sorghums. 

The kernel smut of the grain sorghums ( ff Petit Alii ” in par¬ 
ticular) causes much loss in this important food and feed crop. 
In many fields the damage amounts to 50 % of the crop. It is 
judged that the average loss for the Island is upward of 10%, 

5. — Mosaic of tobacco. 

The mosaic of tobacco is without question the most serious 
disease of tobacco in Haiti, In the larger plantations of tobacco 
particular care is now being taken to keep the seed beds and young 
fields as free of this disease as possible. 

6 . — Mosaic of beans. 

Several varieties of beans, particularly the variety Red Kid- 
ney ”, suffer considerable loss from mosaic. Hot weather, favors 
the disease to such an extent that their growth is sharply limited 1 
to the cooler season, except in the high mountains. 

7. — Mosaic of corn (maize). 

Mosaic of com (maize) is very general and does considerable 
damage wherever com is grown in the Republic. 
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S. — Black rot of sweet potatoes. 

The black rot of the sweet potato is of considerable economic 
importance because of its prevalence and because the sweet po¬ 
tato is an important food crop. The damage from this disease 
may range up to go % of the crop. Yen* little attempt has been 
made to control this disease, perhaps largely because it is a local 
crop grown in small plots. 

There are in addition to the above many diseases of more or 
less minor importance, due to the fact that they cause periodic or 
slight damage to important crops or else the crops upon which they 
occur are not economically important crops. 

^ Sjs Sje 

A new disease to which particular attention, has been given 
this year is the fruit rot, or black rot, of pineapple. This disease 
appears on fruits that are nearly mature. It is rarely found on 
fruits that are more than ten days from, ripeness necessary for cann¬ 
ing purposes. One or more eyelets may be infected or in severe 
cases the entire inner portion of the fruit is affected. In no cases 
are there external indications of the disease. The disease com¬ 
mences as brownish spots in the placentae or as brownish strands 
in the eyelets, spreading until the entire eyelet is browned or black¬ 
ened by dry rot, which may or many not spread to adjacent eyes, 
but does not affect the connective tissues. It is an extremely' se¬ 
rious disease of pineapples affecting perhaps 50 % of the fruits, 
rendering them unsuited for canning or for shipping during the 
season when the disease is severe. It is a very complex disease. It 
has been previously noted in the West Indies. Brief notes con¬ 
cerning its occurrence may be found, but the cause or control 
measures have never been determined. Extensive experiments are 
now T being made to ascertain the cause and to devise possible con¬ 
trol measures. 

& * * 

The Plant Pathology Department of the' Technical Service, 
Department of Agriculture, Haiti, has, since its initiation ' some, 
fifteen months ago, been making an intensive survey of the plant 
disease problems existing in Haiti. These observations have been 
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recorded on a plant disease survey form. Much valuable inform¬ 
ation concerning the prevalence, distribution, and seriousness of 
the economic diseases has thus been gained. Two definite research 
problems have been undertaken. The first of these is the fruitlet 
rot or black spot of pineapple described above. Isolation of va¬ 
rious fungi, yeasts and bacteria have been made and inoculations 
effected. The reactions of the inoculated fruits are now being 
studied in the field. Various physiological factors which may in 
some way cause or contribute to the disease are also being studied 
under field conditions. Varietal tests and selection experiments 
are also being started. The second problem receiving attention 
is the mosaic of cotton. Very little has been published concerning 
the nature and cause of this disease. We have obtained seed of 
as many varieties of cotton as were available and are making com¬ 
parative planting at various seasons to study the various seasonal 
effects upon the development of the disease, to study varietal re¬ 
sistance in connection with studies upon infection and the develop¬ 
ment of the disease. It is proposed to study in this connection 
the effects of hybridization and selection. 

H. D. Barker, 

Plant Pathologist to the Department of Agriculture 
and Technical Instruction, 

Pori-au-Prince {Republic of Haiti), 


II. 

The Insect pests observed in Haiti are :— 

i. — Insect pests op cotton. 

The important insect pests of cotton in Haiti are 

(a) the leaf caterpillar, Alabama argillacea ■ Hubner; 

( 5 ) the stainer bug, Dysdercus andreae linnaeus; 

(c) the red spider, Teiranychus bimaculaius Harvey; 

(i) the white scale, Hemichionaspis minor Haskell. 

The Pink Bollworm, Pectinopkora gossypietta Saunders,, is' a 
serious pest on Sea Island cotton, but does little damage to native 
cotton, which is more extensively grown. 
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2. — Insect pests of coffee. 

Coffee lias not any serious insect pests. 

3. •—• Insect pests of sugar cane. 

The seed of sugar-cane is attacked by a termite, Nasutitermes 
(T anuirostritermes) paliidiceps Banks, which also sometimes does 
serious damage to com. The leaves of sugar-cane are often eaten 
by a caterpillar, Calisto piilehella Tatiay, the stalk is bored by the 
caterpillars of Diatraea sacckaralis Fabricius, and the roots are 
eaten by white grubs, Lachnosierna hogardi Blanchard. Sugar¬ 
cane, and to a much greater extent, corn, is often damaged by 
army-worms, Laphygma frugiperda S. & A. 

4. — Insect pests of sweet potatoes. 

Sweet potatoes are attacked by the weevil borer, Cylas for - 
micarius Fabricius. 

5. — Insect pests of bananas. 

Bananas are attacked by the root borer, Cosmopolites sordi - 
dm German 


6. — Insect pests of coconut-trees. 

Young coconut trees are often attacked by rhinoceros beet¬ 
les, Siraiaegm quadrifoveatus P. B., and the leaves by the scale 
Aspidiotus destructor Signoret. 

7. — Insect pests of citrus trees. 

Citrus trees are infested with most of the common scale in¬ 
sects, as well as by the black fly, Aleurocanthus woglmni Ashby. 

* % % 

, Demonstrations in the control of the cotton caterpillar have 
been made by the ' Technical Service, showing the, desirability of 
dusting with arsenicals, and the largest cotton .plantation in the 
country ' has replaced its spray pumps with dust guns. 
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A demonstration on the destruction of the West Indian Cane 
Leaf-Hopper, Saccharosydne saccharivora Westwood, by means of 
dusting with calcium cyanide was made, but this was thought too 
dangerous for use by ordinary labor, and what at one time threaten¬ 
ed to become a serious outbreak gradually disappeared, due to 
natural causes. 

Demonstrations in the destruction of ants, especially Sole - 
nopsis geminata Pabricius, by means of the Barber formula of 
poisoned syrup, both in houses and around citrus trees have been 
made, and in the destruction of termites, Nasutitermes mono La- 
treille, by placing arsenicals in their nests. These have been made 
directly by the Department of Entomology, and do not include 
those made by agricultural agents or teachers, nor instructions 
given to other persons for the control of insect pests. 

George N. Wolcott, 

Entomologist to ike Department of Agri¬ 
culture and Technical Instruction , Port-au- 
Prince (Republic of Haiti). 
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Economics. 

i. Diversification of Crops* 

Tropical Agriculture , Vo! 11 , No. 5, pp. 93 - 94 * Trinidad, 1925. 

The recent depression in certain tropical products brings into pro¬ 
minence the fact that one-crop areas are based upon an unstable economic 
foundation. While the main crop is in demand at remunerative prices 
the country prospers, but when any disaster overtakes this crop the whole 
area is thrown into profound depression. Much may be said in favour 
of specialization of large areas, but the inherent danger of the system should 
always be remembered by planters and administrators. 

A well-known example of a one-crop area is that of the coffee industry 
of Ceylon, which was prosperous until in 1868 the disease Hemeliea 
msiatnx appeared and practically destroyed the industry. Other crops 
were then cultivated, and salvation was ultimately found in tea, which 
was introduced on sound economic lines ; although the failure of the 
Ceylon tea industry would be very serious for the island, owing to the 
introduction of other crops, such as cinchona, cinnamon, rubber and coco¬ 
nuts, the effect of failure of tea would not be so disasterous as was the 
case with coffee. 

■A more recent example is that of the rubber industry of Malaya, and 
also that of Ceylon, in this case due to over-production, with the con¬ 
sequent fall in market prices. 

. Another instance is that of cocoa; the production of the Gold Coast 
rose from 39,000 metric tons in 1912 to 194,000 tons in 1923. Recently 
prices' fell, owing to a variety of causes, with serious results to the 
producing areas. 

A remedy may lie in cooperation to extend the market, to, limit 
production,, or by publishing reliable information regarding stocks and 
supplies. The chief remedy however lies in a greater .diversification of 
crops. ' 1 

The danger is again illustrated on a smaller scale by the failure of 

m '' ^ , ■ 
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the lime' industry of Montserrat, brought about by disease, hurricanes 
and competition of the Italian lemon industry. 

There are many minor crops in the tropics which could be developed 
into profitable industries if they received adequate attention. 

The need is urged for practical recognition of the necessity of broad¬ 
ening the economic basis of those tropical areas whose fortunes are 
founded upon the continued prosperity of one main crop. 

W. vS. G. 


2. Dairy Farming oil Arable Land* 

University of Leeds , Bulletin No. 138, pp. 54, plates 4, graphs 4, charts, 2. 
Leeds 19-5 • 

The Bulletin gives an account of a system of cutting and feeding 
of green forage to dairy cows, to supplement or take the place of pasture 
during the grazing season. The work was carried out at the Soiling 
Farm, Rawcliffe, Yorkshire, from 1920 to 1924. 

The Bulletin describes: the experiments and the results obtained; 
the factors which affect the relative efficiency of soiling crops and grass 
pasture for milk production ; the possibilities of reducing the cost of milk* 

In an appendix are shown : details of' cropping ; annual valuations ; 
tables comparing economic results with those of other farms in Yorkshire; 
graphs of milk yields ; charts of schemes of cropping. W. S. G 

3. Hard Winter Wheat Grower’s Problem. 

Grimes W. R, (Kansas State Agricultural College) Journal of Farm Eco¬ 
nomics , Vol. VTI, N° 2, pp. 196-219, tables 9. Columbus, Ohio, 1925. 

The author discusses the various conditions brought about during 
and after the Wax, their effects on production in the winter wheat belt, 
and the adjustments which farmers must now make owing to changed con¬ 
ditions of production and altered price relations. 

The different aspects of the problem are treated and the following 
recommandations made : 

1. Adjust the wheat acreage per farm to that which can be sown 
properly with the usual labour force and equipment of the farm. 

2. Produce dark, hard, high protein content wheat for which 
millers are paying premiums. 

3. Secure for the, grower the premium paid for high grade wheat. 

4. 1 Encourage cooperation by farmers, and the adoption of improved 

varieties of crops. 

5., Encourage the keeping of livestock on the wheat farm, to utilize 
labour, bulky feeds and by-products. 

. 6. Educate the farmer with respect to improved methods and market 
demands. A market news service is essential. 

7. Research work on production and marketing is necessary. 

There are many other allied problems such as credit, transport, taxa¬ 
tion, etc., but the author is of opinion that the adjustement which may be 

1 . [,*-*] ■■ 
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made by the individual fanner are the most fundamental, as the ultimate 
solution of the present difficulties is dependent upon individual action, 

W. S, G. 

4. The Economic Interpretation of the Results of Fertility Experiments. 

WonTHEN, B, L. Journal of American Society of Agronomy , Vol. XVII, 
No. 4, pp. 233-244, tables 4, blbl. Geneva, N. Y.» 1924. 

The author is of the opinion that calculations of financial returns from 
fertiliser experiments are almost without exception favourable to the fer¬ 
tiliser. 

The various factors which influence the accuracy of the financial 
interpretation of results are discussed, examples are given, and the follow¬ 
ing conclusions drawn: 

Adequate consideration has not been given to error in calculation of 
financial returns from fertiliser plot experiments. As a result the conclu¬ 
sions indicate a most liberal return on the fertiliser investment. 

Conservation in determining financial returns from experiments is 
highly desirable, and particularly so in periods of general price decline of 
agricultural products. 

Unless financial conclusions conform more nearly with the returns 
that would be secured in actual farm practice, farmers may disregard all 
agronomic teaching.. W. S. G. 

5. ' The Economics of Soil Liming. 


SniPHEK, J. A. Journal of the American Society of Agronomy , Vol. XVII, 


No. 4, pp. 211-232, figs. 12. 

Increase in crop yield 
is of academic interest and 


is 



Fig-. 18. Area per year from individual crops. Dollars 
per acre •— Net profit. 

'.A. «' 'cereals, B = other, forage, C = pasture, D — 
.legumes,' B = 'roots. 


Geneva, N. Y., 1925. 

resulting from a particular soil treatment 
* a scientific index of soil plant relation¬ 
ship. The true measure 
rests upon the net value 
of the produce above its 
cost of production. 

The outlay in lim¬ 
ing, in addition to the' 
cost of material, should 
include the cost of har¬ 
vesting , and marketing 
the crop increase, The 
liming costs proper 
should include cost of 
material, freight, ex¬ 
pense of wagon haul,and 
spreading on the land. 
Wagon haul costs 50 
cents for the first mile 
and,30 cents per ton 
for each additional mile. 
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Spreading costs per acre, 57 cents for a 500 lb. application and' $1.60 
for 8000 lb. 

Trie first gain from liming is that cost of tillage is reduced. Capital 

or land profit is the se¬ 
cond. One dollar net 
return in crops per year 
justifies $10 higher land 
value. The land profit, 
based on returns from 
tests in 17 States, a- 
mounts to $40 per acre. 

The third gain is 
that of crop increases, 
the value of which is suf¬ 
ficient to afford a net 
profit of $4 per acre per 
year. 

Considered as an in¬ 
vestment, liming has 
returned 138 % on all 
outlay in the 17 States 
studied. 

Root and legume 
crops gave the highest 
profits from liming and 
cereals the least. Alfalfa gave the greatest return, followed by clover, soy 
bean, timothy, maize, rye, wheat and oats. 

light applications proved the best investment in 13 comparative 
tests ; a single' application was always more profitable than multiple 
increments. W. S. G. 

6. Payment in Kind in German Agriculture. 

Hucho, W. Die Naturalentlohnung in der deutschen bandwirtschaft. 
Berichte fiber Lan&wirisch a ft, Vol. II, No. 4, 80 pp., 13 tables. Parey, Berlin, 
1925. 

After discussing the development of payment in kind which, under 
normal conditions is slowly disappearing and giving way to payment in 
money, the author deals in detail with the pecuniary evaluation of wages' 
in kind. It is necessary for the levying of, taxes, for workers" insurances 
and for the labourer himself, and furnishes data of comparison for the 
payment of wages in kind as well as in money. The payment of wages 
entirely in kind hardly occurs anywhere in Germany nowadays. The tem¬ 
porary introduction on the Isle of Riigen as a consequence of inflation, 
has not proved practical when the return to the normal currency took place. 
But in times of fluctuating currency the whole evaluation of wages is 
different, and then it is well to establish as a unity of measure not 
moneys but the chief products of the crops,' as these are more or less 

w 
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Fig. iy. — Net profit from crops, by types. Dollars 
per acre per year. 

A = maize, B = rye, C = wheat, D = oats, B = 
cowpeas, F = timoty, G = soybean, H = clover, 
I ~ alfalfa. 
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permanent in. value, in Germany rye and potatoes are used for tills 
purpose. 

Subsequently the author treats of the different sorts of payments in 
Mud at present employed in combination with payment in money, and 
points out the effect and the importance still due to the former in agricul¬ 
ture and in national economy as a whole. The appreciation of’ wages in 
kind in the form of lodgings and land emoluments, he thinks often exage¬ 
rated, most of all where the land let to the labourer is not permanently 
held, for instance, where the labourer is given a different piece of land 
every year on account of crop rotation. 

Wages in kind have not prevented unmarried men from leaving the 
land, but they have done so in the case of permanent, married day labourers,, 
especially where the land given as wages in kind was not changing but 
settled land. The effects of wages in kind on the working of the estate 
itself are discussed, and finally the possibilities are considered under which, 
payment in kind may still, and must, play a part in the future. 

Above all things, a clear,' estimated, commutation of payment in. 
kind into a fixed value, consequently for the time being into money value, 
is necessary, and this commutation must also be satisfactory to the la¬ 
bourer himself ; and further, wages in kind ought to be given in the actual, 
exact equivalent of payment in money, and not, as has often been done 
hitherto, indiscriminately. H. L H. 
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Plant Products, 

y. The Nipah Palm and Alcohol Production in British North Borneo. 

BenxeT. J. H. Malayan Agricultural Journal, Vol. XIII, A T o. 3, pp, 64-71... 
Kuala Lumpur, 1923. (1) 

It is estimated that there is an area of at least 300 000 acres of Nipah 
Palm in British North Borneo, available in blocks up to 5000 acres, extend¬ 
ing up the river estuaries for distances of nine or ten. miles. 

Nipah Palm in the Federated Malay States, owing to .exploitation, 
has become an agricultural undertaking, whereas in' British North Borneo,, 
owing to different conditions it remains a forest' product. 

A factory with an experimental plant capable of producing 200 gal¬ 
lons of motor spirit per day has been erected, and tapping the palms for 
juice was started in January, 1924 and continued until June. 

The motor fuel produced consists of about 70 % alcohol and 30 %, 
ether with' the addition of I % of aniline. It is claimed that the motor 

; (2)'See R, 1923®, Nos. itz and 492. (Ed.) 
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fuel lias an efficiency of So %, as compared with petrol, also that engines 
require less lubricating oil, do not over-heat and require decarbonising 

less frequently. 

It is considered that it should be possible to produce fuel at a price 
sufficiently low to compete successfully with petrol. W. S. G« 

8 . Ginning Pima Cotton in Arizona, 

Townsend, j. S. United States Department of Agriculture, Bulletin No, 1319, 
pp. 11, plates 11. Washington, B. C., 1925. 

On account of the diversity of roller-ginning methods used in Arizona, 
Pima cotton in the bales often differed so much that it was considered 
to be uneven in quality. In reality Pima cotton is more uniform than 
any of the seed stocks obtained from Egypt. 

As a result of investigations made by the Arizona Department of 
Agriculture, an attachment has been devised for removal, of the lint from 
the gin roller in a manner that straightens the fibres and improves the 
appearance of the cotton ; by the use of the new attachment the cotton' 
is placed in a higher commercial, grade. 

The Bulletin describes the methods in use for ginning Pima cotton, 
and contains photographic illustrations of the lint at the different stages 
of ginning. W. S. G. 

9, The Determination of Moisture in Flour, 

Spencer, G. C. (Bureau of Chemistry, IT. S. Department of Agriculture). 
The Quantitative Determination of Moisture in Wheat Flour. Journal of the 
Association of Official Agicultural Chemists , Yol. VIII, No. 3, p. 3x1, 7 figs. 
Washington, D. C., 1925- 

Grain Hour is composed of extremely small particles of an organic 
body, these particles varying in cell structure and chemical nature and 
presenting an enormous surface for the attraction and retention of atmos¬ 
pheric moisture. In flour, as in other substances with a cell structure^ 
and in powdered carbon, the moisture is in close contact with the finely 
divided particles and adheres much more tenaciously than water which 
may be easily detached from solid surfaces. Also on applying the simple 
law of attraction it will be understood that, given the influence of the 
proximity of the water and the particles of flour, it is impossible to drive 
off all the particles of water, since the vapour pressure is insufficient to 
overcome absorption. 

Hence all the methods hitherto adopted, to determine' the moisture 
of flour are liable to err,; the one used must be accepted' by all those in¬ 
terested. ' In the United States a maximum moisture of 13,5 % is allowed 
and the drying of two grams of flour in a current of dry hydrogen, or' in 
a vacuum at the temperature of boiling water to constant weight (for 5 
hours approximately) is, prescribed. In this official method however 
there' is no indication of the'reduction of pressure used, and this causes 
various investigators To obtain different results. 
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The author has made numerous tests with different methods, always 
using altimininm capsules with a cover, 60 mm. in diameter and 18 mm. 
deep, and has come to the conclusion that the simplest, most accurate 
and €|uickest method is the following : About 2 grams of flour are placed 
in a closed and covered capsule ; the cover is taken off and the capsule 
kept in a furnace at a temperature of I30°C. for one hour. The cover 
is then replaced and after the capsule has been left in the desiccator 
for 20 minutes, it is weighed. A. F. 

10. The Future of the West African Palm Oil Industry* 

Bashes A. C. Tropical Life , VoL XXI, N° 2, pp. 18-19. London, 1925 

The growing importance of vegetable oils is obvious, and until recently 
West Africa was the chief producer of palm-oil and kernels, but competi¬ 
tion has arisen owing to the improved methods of cultivation and organi¬ 
sation adopted in Sumatra and Malaya. It is estimated that in five years 
the export of palm-oil from Sumatra will exceed 60 000 tons per annum. 

The author alludes to developments now taking place in Sierra Leone, 
the, Gold Coast Colony, and Nigeria ; in the last-named colony attention 
is being paid especially to native methods of extraction, as the methods 
now in ■ use ate extremely wasteful. It is estimated that the internal 
consumption of palm-oil in Nigeria is about 100 000 tons per annuip. 

The author is of opinion that the quantity of oil produced annually 
could he more than doubled if the whole of the produce of the palms now 
in bearing were utilised, to the best advantage. W. S. G. 

11. Production of Sweet Silage by American Methods in Austria. 

Kotewxeser. Maisbau und Erzeugung von Silage nach amerikanischeta 
Xezept. Wiener landwirtschapliche Zeitmig No. 10, March 7 1925, pp. 2, 
figs. 4, Vienna. 

The increased importance of dairy farming has had as a consequence 
in Austria the effort of developing in a higher degree the cultivation of 
forage by the laying down of artificial meadows and the promotion of 
grass-seed -cultivation. The necessity is evident of devising a better 
method for the preservation of fodder as hay-making is so often delayed 
or even prevented by bad weather. 

As a consequence, in many parts, different methods for the erection 
of silos are being tested, as recommended by industry and the inventors. 
No final .opinion can be given as yet as to these trials, largely owing to 
the fact that the results of silage preparation vary with each year,- accor¬ 
ding to the prevailing weather conditions at the time when the fodder was 
cut and placed in the silo or brought in for conservation; weather condi¬ 
tions, dryness and ripeness of the fodder itself, method of treatment and 
many circumstances are all of importance. 

' An interesting experiment has been made by Dr, Karl Kxjpfelwiesek: 
who grew maize according to American methods of cultivation and stored 
it in a silo built from American plans. In so doing, he acted upon 
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principles which, according to ideas hitherto prevailing in Austria, were 
considered as inadvisable. In Austria maize intended for fodder, is sown 
as closely as possible and is often broadcast. The object is to suppress the 
formation of fruit and to use the maize as green fodder as long as the cobs 
are still tender and small. Kttppelwxeser on the contrary, grew the maize 
in rows one metre apart and the plants in each row were placed at a dist¬ 
ance of 15-25 cm. Here and there sunflower seeds were sown. The 
field was hoed three times, between the plants. 

The harvest began on the 4th of October. The cobs were in a 
state of milk ripeness, and in the sunnier places showed signs of full 
ripening. 

After drying off during fine weather for several hours the fodder, 1120 
meterzentner (220 cwt.) on 5 hectares, was cut into pieces of about 2 cm. by 
a powerful American chaff-cutting machine and blown into a ferroconcrete 
silo. This silo had an internal height of 11.60 m. and a volume of 184 
cu. metres. Every day a layer of 100 to 150 cm. was filled in and spread 
evenly and trampled down by a boy. After the days work was done, two 
men again trampled down the mass of fodder for ten minutes each, espe¬ 
cially at the edges. In this also Kupelwieser abandoned the general 
Austrian custom, as hy having the fodder trodden down he prevented the 
formation of a high temperature and a strong fermentation. As the fodder 
never got warmer than 30°C no butyric acid bacteria developed, the forma¬ 
tion generally of which is suppressed by spreading the fodder lightly and 
so trying in order to obtain quickly a temperature of 55-60° C., which 
prevents the development of the butyric acid bacteria. However it al¬ 
most always happens that butyric acid is formed during the time in which 
the heating of the silage takes place and when its temperature is above 
30°C. and below 6o°C. It is obvious that the amount of butyric acid pro¬ 
duced is larger when the critical temperature period is prolonged. (This 
explains why with the method usual in Austria the amount of butyric add 
formed in a silo is sometimes considerable in one case, whereas with fodder 
harvested under better, drier conditions, the quantity is quite small). 

By having the mass of fodder trodden down, and so excluding air, 
Kupblwxeser prevented the formation of excessive fermentation also, the 
fact that the constituents of the maize were for the greater part in the form 
of starch and only to a slight extent in the form of sugar, which is more 
easily fermentable, had a preventive influence on fermentation. 

The upper layers of the silage in the silo were covered with maize 
leaves, but without cobs and then with turnip leaves on which were placed 
a well-fitting layer of planks on which stones were put. The silo was filled 
up to' a height of 10 m, but after several weeks the fodder had sunk to 
a height of 8*30 m. 

At the beginning of January the cover was lifted and the upper spoilt 
layer was removed. Only at the borders, where air had penetrated, the 
fodder had become unfit for use. Where the boards were lying dosely on 
the turnip leaves, these were in excellent condition. 

The 1 colour and smell of' the fodder were very satisfactory. The in-' 
dividual parts of the plants, such as cobs, stalks and leaves were plainly 

[»] , 



xgB 


AOSICUXTURAI, INTELLIGENCE 


distinguishable. The woody constituents were complete!}?* softened. The 
silage is readily eaten by cattle, which are given 10 kg. per day. 

The analysis of the fodder was as follows: acetic acid 0.12 %, lactic 
acid 0.66 %, butyric acid 0.0, water 77.19 %, crude protein 1.79 %, crude 
fat, 1.15%, non-nitrogenous extract 10.99%, crude fibre 6.23%, ash 
2.65 %. The sample was taken 50 cm. below the cover. 

The experiment is interesting also for the reason that it was carried 
out at a height of 350 m. above sea-level, where in the middle of July 
the temperature only reaches X74 0 C., and which in consequence is not very 
suitable for maize cultivation. H. K. 

12. Silage Making in Tower Silos, 

Amos A. (School of Agriculture, Cambridge) Journal of Ministry of Agri¬ 
culture, Vol. XXXI, No. 11, pp, 1046-1051. London, 1925. 

■ In the case of most silage crops grown in Great Britain, such as oat 
and tare mixtures or first crops of seeds, the most convenient time to make 
silage occurs between the hay and wheat harvest, or it may be* done, in 
periods of damp weather, or at times when haymaking is impossible. 

As a general rule a crop for silage should be cut in a state of maturity 
rather more advanced than for haymaking, because there is much less 
loss during carting, and as. the'crop is ensiled shortly after carting there is 
little chance of any further formation of fibre. 

The actual cutting of the crop may present various problems, depend¬ 
ant upon the particular crop and its condition at the time of cutting. 

The quality of silage is affected byche interval of time between cutting 
and ensiling ; the best type, “ green and fruity ”, wall probably be obtained 
when the interval is shortest ; acid silage is likely to result if the crop is 
allowed to become partially dry after cutting ; sour silage will be produced 
from a crop cut and exposed to rain for some days, so that decomposition 
starts in the field. 

Loading in the field is facilitated by using low carts, or low-framed 
lorries, and when the crop has been cut and tied with a binder. 

The choice of a silage cutter is important, as the speed at which the 
silo can be filled is largely controlled by the machine which cuts up the 
crop and elevates it into the silo. 

In making silage it is essential to limit fermentation by the exclusion 
of air ; if air has access to the silage for a continued'period, as by cracks 
in the walls of the silo, then the normal silage fermentation is followed 
by the growth of moulds and the silage is spoilt. Care must be taken to 
see that the walls are airtight and that air is excluded by trampling the 
crop. The level of the silage should be a little higher in the middle than 
at the sides of the silo. 

The filling .period should be sufficiently long to allow the silage in the 
lower and middle parts of the silo to ferment and settle, before comple¬ 
tion of the filling. When intermittent filling of a silo is practised, however, 
the interval between two fillings must not exceed 60 hours, or a mouldy 
layer will be formed on the top, which will persist. 

, C«] , , ' ■■ 1 ■ ■ ' ; 
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Under good conditions not more than 6 ins. should be spoilt, but with 
careless management 3 feet of top silage may be wasted. If on conclusion 
of filling, the crop is over-mature and dry, it is useful to add water to the 
crop as it passes into the silage cutter. 

Various methods have been suggested for exerting pressure on the 
top of the silage in order to prevent access of air and thus reduce wastage, 
such as a layer of soil, or of wheat-chaff, etc. but no method seems truly 
economical. There is need of a device for the prevention or limitation of 
wastage of silage at the top ot tower silos. W. S, G. 

13. Flax Factory Management. 

Baser, B. Journal of Department of Agriculture, Union of South Africa , 
Vol. X, No. 3, pp. 234-256, plates 20. Pretoria, 1925. 

The author visited Europe in 1924 to investigate the flax industry 
with a view 7 to its establishment in South Africa. A great deal of time 
was spent in studying methods of fibre extraction ; descriptions are given 
of the following: 

(a) Dew Retting , found to be unsatisfactory under conditions ob¬ 
taining at Burbanville, South Africa (1). 

(b) River Retting : the finest fibre produced comes from Courtrai 
in Belgium, due to the properties of the river: some firms employ warmed 
river water to hasten the process. Details of processes are given with 
plans of factories and retting tanks. 

(c) The Peufallit System of Retting , in which the flax straw is heated 
with steam under pressure for about 12 hours ; after drying in ovens 
the straw is ready for scutching The plant costs about £ 10,000. Belfast 
spinners reported that the flax was lacking in spinning quality. 

(d) Bacterial Cultures : Professors Carbone and Tobeer are carry¬ 
ing out experiments at Soran with cultures of Bacillus felsineus , but 
it has not yet been decided whether such methods are economically 
possible. 

(e) Chemical Methods of Retting : the allusion to these methods is 
very brief: the underhung principle is the removal of pectin substances 
by chemical agency. Spinners complain of a loss of (equality)), due 
probably to removal of the oily matter of the fibre. 

Mention is made by the author of schemes for the collection of straw 
produced by growers, for treatment at central depots, and to the recent 
tendency in Ireland for the farmer to sell his standing crop in the field; 
the buyer rets the straw, which he passes on to others who have specialized 
in scutching. Finally, the fibre is bought by a dealer who grades the 
fibre and sells it in large consignments to the spinner. 

South African straw was treated in Silesia and it was noticed that 
retting was unsatisfactory owing to inequalitjr in diameter of the straw. 
Thick straw retted sooner than thin straw, and the latter gave an addi¬ 
tional 1.3 % of long fibre. Attention should be given to the production 

(1) See JR. 1923, No. 368. (Ed.) 

m- 
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of more uniform straw, which renders subsequent processes easier and 
more profitable. 

After retting and drying, straw should be stored for some months 
before scutching, and in South Africa scutching should be carried out in a 
humidified atmosphere. The chief fault with South African fibre is that 
it is more like horse-hair than silk, and as this difference represents from 
£ 50 to £ 100 per ton in market value, every care should be taken at 
this stage, by the aid of humidifiers, by scutching in winter or by other 
means, to make possible the production of a high grade fibre. 

Breaking and Scutching : There are several kinds of mechanical scut¬ 
ching machines on the market, of which the «Etrich » is described as 
being the best. The machine is a combined breaker and scutcher, and 
is in use' at one factory at least, in England, the manager of which factory 
states that the « Etrich » handles the retted straw at a cost of 18s. per 
ton as against about 80s. for hand-scutching. For the machine to work 
satisfactorily the straw must be well retted, dry, clean, and evenly fed into 
the machine. The <c Etrich» plant at the above factor} 7 * cost £2000. 

Allusion is made to the different types of hand scutching wheels, e. g. ? 
the Irish with 6 heavy blades, the Belgian with 12 light blades, and a 
modification between the two, found satisfactory in East Africa. The 
choice of wheel depends upon the nature of the straw and the degree of 
retting to which it is submitted. 

Attention is drawn to the importance of grading the fibre, which 
should be done only by experts. The article concludes with details res¬ 
pecting cost of production, based on wages and other factors now ruling 
is South Africa. W. S. 0 . 

14. Packing Apples in the Okanagan Valley, British Columbia. 

Taybqk, H. V. journal of the Ministry of Agriculture , Vol. XXXI, 
No. 11,. pp. 1034-1046, figs. 4. Eondon, 1925. 

The author gives a brief description of the Okanagan Valley, its soil 
and climate, followed by details respecting the business methods of several 
cooperative fruit grower's essociations which have been, formed in the 
Valley, An' account is given of the methods employed for receiving,. 
grading 1 and packing, and the dispatch of fruit to the various markets 
in the United States and to Europe. W. S. G. 

15- Grading, Packing and Handling of Bananas. 

Rowlands, W. Queensland Agricultural journal , Vol XXIII, No. 4*, 
pp. 282-304, plates 97* Brisbane, 1925. 

The object of the article is to aid growers in the preparation of bananas 
for market, so that the}^ may obtain higher average returns,'and fewer 
losses. 

The methods described are those employed by many successful .grow¬ 
ers in Queensland who have earned a high market reputation as consistent 
suppliers of firm, clean and well-packed fruit. 

£14-15] , 1 ' ; ■ i y 
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The article is illustrated by excellent photographs (Plate IV, figs. 20,21; 
Plate V, figs, 22-23) and contains detailed instructions on the handling of 
bananas, from the time the fruit is harvested until it is graded and packed 
for the market, ' W. S, G. 

16. Refrigeration of Mangoes, 

Higgins, J. B. and Punzatan, B. S. Philippine Agriculturist , Vol. XIII, 
Ho. 10, pp. 443-449. Bos Banos, Laguna, 1925. 

Comparatively little systematic work has been done with respect 
to the refrigeration of tropical frnits. The object of the author's ex¬ 
periments was to make preliminary trials to indicate the best tempera¬ 
tures and conditions for later and more extensive experiments with man-, 
goes. The work was carried out on fruit of the Carabao and Pico varieties, 
the former being one of the finest varieties known. 

The fruits used in the experiments were all very similar us regards 
maturity, except that a few showed a slight loss of green colour; all 
were hard. 

The experiments indicate that sound, green and hard, but fully ma¬ 
ture Carabao mangoes, retain their' condition under cold storage at about 
36° F. for a period of 18 days or more, but not so long as 35 days. The 
fruit was in no way injured, and in flavour, texture and colour was equal 
to fruit which has not been stored. W. S. G. 

17, The Howard Method for Detecting Spoilage in Preserved Straw¬ 
berries and Blackberries. 

Needham G. H. and FELLERS C. R. (Department of Pood Preservation, 
University of Washington). Journal of the Association of Official Agricultural 
Chemists , Vol. VXIX, No. 3, pp. 313-327, fig. Washington, D. G, 1925. 

The enumeration of moulds, ferments and spores by the Howard 
method may also be applied to strawberry and blackberry preserves. These 
products cannot be preserved more than a day before proceeding to treat 
them. The presence of many moulds, determined by the Howard method, 
indicates a high percentage of musty or spoilt fruits; th presence of many 
ferments indicates that there are many spoilt and fermented fruits. Both 
deteriorations are observed contemporaneously. 

The highest values for moulds are obtained when the pulp only is 
used ; the juice contains fewer, and the mixture of juice and pulp still less. 
For the enumeration, the whole of the contents of the jar under examination 
should be utilized. 

In strawberry jellies there is always a very small' number of moulds, 
ferments and spores, whatever the condition of the product used. Straw-' 
berry or blackberry preserve on the other hand always contains a greater 
number of moulds than the raw product. Ferments show but few varia¬ 
tions, and rather tend to decrease. 

The presence of' soft or over-ripe fruits, apparently unspoilt, gives a' 
different value for moulds, especially in the case of blackberries. A. F. 
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Animal products. 

iS. The Rape-Colewort Taste in Milk. 

Orla. Jensen. Sur le gout de chou-navet dans le lait. Le Lait , Year V, 
Vol. V, No. 41, pp. 30-33. Paris, 1925. 

The rape-cole wort, or mustard taste, is due to the agency of certain 
species of bacteria capable of separating the mustard essence contained 
in the parent substance (a glucoside) met with more or less abundantly in 
all the crucifers. 

The parent substance passes from the cow's udder directly into the 
milk and acts as a poison on young children. Nevertheless it is not the 
parent substance as such which imparts the flavour to the milk ; there 
must have 1 been a separation of the mustard oil. In spoilt turnips, there 
may have been a part of this liberated substance, but fresh milk rarely 
has this disagreable taste, which only develops gradually through bacte¬ 
rial influence. 

The active bacteria originate either from the water used for washing 
and rinsing the buckets and vessels, or from cow's dung. The utmost clean¬ 
liness should be observed in milking therefore, and if in spite of this the 
milk has the rape-cole wort flavour, a bacteriological examination of the 
water should be made. 

In a test made by the author, it was shown that the bacteria which 
caused the rape-cole'wort flavour were liquefying, non-sparing, bacteria, 
of aqueous origin. 

The rape-coiewort flavour may also be developed in butter: butter made 
from sterilised cream and inoculated with these liquefying bacteria, smelt 
rancid after a time, and afcer the fat had been removed by Altering, a de¬ 
cided decomposition could be observed. 

It is important, therefore, that dairies should have a bacterial examin¬ 
ation made of the water they use ; if this water contains an appreciable 
number of liquefying bacteria it must be sterilised before coming info 
contact with pasteurised cream and butter. P. XX 

19. The Influence of Different Methods of Pasteurisation by Heating 

on file Digestibility, of the Albrnnenoid and Mineral Constituents 

of Milk. 

Terroinb, B. R, (Professor at the University and Director of the Institute 
of General Physiology of ,the Faculty of Science at Strassburg) and Spindles., 
,H. Influence des divers precede d,es pasteurisation par cha ullage sur la diges- 
■tibilite des constituents albuminoides et mlneraux du Lait. Le Lait , Year V, 
No, 43, pp. 241-236, 6 figs. bibliography. Lyons, 1925. 

It is important that only milk should be delivered for public consump¬ 
tion which is ; free. from injurious micro-organisms, but its composition 
and properties at the time of secretion should have been modified as little 
as possble. These two, desiderata' appear to be contradictory, for to des-, 



A£RICUI/rmAI< INDUSTRIES 


203 


troy the micro-organisms, the best method is to heat the milk, thus risking 
modification-of its composition, the impairing of its physical structure 
if not the composition even of its constituents. 

The authors have made a comparative study of the influence of low 
and high temperature pasteurisation, and the Stassaxg process. 

Low s milk, sometimes fresh, sometimes subjected to the various pro¬ 
cesses of pasteurisation under examination, was administered to young 
pigs of the same age and weight (8-10 kg. when the tests commenced)] 
during the growth period. The quantity of milk given is calculated on the 
basis of its caloric energy, at the rate of 15a calories per kg. of live weight. 
The total ration is distributed in three parts, at 8, 13 and 18 o' clock, the 
milk is heated to 37° m u double boiler, and the trough in which it is fed 
is taken away as soon as the animal has consumed all the milk. 

The animals are placed in a special pen which allows the urine and 
faeces to be removed separately. 

In a first series of tests, various animals were compared with one an¬ 
other, and in a second the comparisons were made on the same animal 
receiving a different milk for each test period, lasting a week. 

Every day, both on the milk taken in and 011 the various portions of 
faeces collected, the total nitrogen was estimated by the Kjehidahl method, 
and the ash by incineration in a muffle furnace after desiccation; the re¬ 
sults enabled the coefficients of digestibility to be calculated. 

. Every day a mixed cow's milk was utilised. The first part is given 
in its natural state ; three other portions axe treated respectively by 
one of the following processes : 

Low temperature pasteurisation : heating to 63°C. for 25 minutes, with 
mechanical stirring, then cooling; 

High temperature pasteurisation : heating to 95°C. for one or two mi¬ 
nutes, then cooling ; 

Stassano process : heating to 75°C. for 4 ar 5 seconds, the milk flowing 
out in a thin layer continuously, then cooling. 

The results of the tabulated tests enable the following conclusions to 
be .drawn : 

(i) Milk, fresh or subjected to heating by the high temperature 
pasteurisation process, the low, or the Stassano gave identical coefficients 
of digestive utilisation of nitrogenous substances and ash. 

{2) The values obtained for the coefficients of digestibility of the 
proteins of cow's milk by the pig are exactly the same as those previously 
observed by various authors for the digestion of cow's or human milk 
by children. , The specific origin therefore does not entail any difference 
in digestibility. 

(3) Even with" a very young animal of rapid growth, feeding with 
milk alone onty allows a poor assimilation of nitrogen : taken at the rate 
of 150 calories per kg, by young pigs of 8 kgs, weight, the milk only 
leaves in the organism 50 % of the proteins it contains. 

Such method of feeding therefore entails a considerable waste of ni¬ 
trogen. . 

, . P. D. 

w 
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plant diseases and pests 


Plant Parasites. 

20. The New General Supplement to SACCARDO’s Syllog'e Fungorum* 

Saccardo P, A. SyHoge Fungorum omnium liucusque cogmtorum, Vol. 
XXIII. Supplementum universale. Part X; Basidiomycetae. Curante A. 
Trotter (Collab. P. A. and Dominicus Saccardo, G. B. Traverso, A. Trotter). 
One vol., large 8°, XXXII, pp. 1026. Avellino, Pergola, 1925. 

Twelve years after the appearance of the last volume of the Sylloge 
Fnngomm omnium hucusque cognitonwi the continuation has been realised 
of this vert” important work for mycological and phytopathological stud¬ 
ies, of which the Library of the International Institute of Agriculture has 
the privilege of holding the copy that P. A. Saccardo had while living, 
supplementing it with important printed documents and enriching' it 
with frequent annotations in his own hand. 

In fact, through Prof. A, Trotter, who has added to the material 
already collected for the purpose by P. A. Saccardo, in collaboration with 
Professors D. Saccardo and G. B. Traverso, the 23rd Volume of the Syl¬ 
loge has now been published. This Volume also forms the tenth part of 
the Supplementum universale to that work, and, as such, includes the dia¬ 
gnosis, made public during the decade 1911-1920, of the Basidiomycetes 
described in various parts of the world. The fungi discovered in the same 
decade, but belonging to other taxinomvcetic groups, will be registered 
in Vols. XXXV-XXV of the Sylloge, forming respectively parts XX-XII 
of the Supplementum universale, the printing of which will be carried out 
without delay. 

The volume which appeared in 1925 deals with Basidiomycetes, thus 
classified: Hymenomycctae (Agaricaceae, Polyporaceae , Hydnaceae, Clava- 
riaceae, Tkelephoraceae , Tremsllaceae ); Gastevomyceies ( Phallaceae , Nidu - 
lariaceae, Lycoperdaceae , Hymenogastraceae ); Usiilaginaceae ( Ustilagineae, 
Tilleiieae) ; Uredineae (Puccmiaceae, Melampsoraceae, Cronartiaceae, Co - 
leosforiaceae, Uredinaceae inferiores ). 

The total number of species here enumerated is 3314. 

The descriptive part of the volume is preceded by a biography of the 
author of the Sylloge, with his portrait End the complete Saccardian biblio¬ 
graphy, comprising 238 works, of which 125 are on Mycology, Phytopa¬ 
thology and Cryptogamic nomenclature ; the remainder ' relate to other 
branches of,Botany and the Natural Scuences. 

The volume concludes with an index of the fungi described therein, 
arranged according to their respective hosts, an alphabetical index of the 
genera and another of the species treated in the volume itself. , 


G. T. 
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21. The Effect of X-Rays on Plant Cancer ” (Bacterium fume fa- 

dens) and on Normal Plant Growth. 

Rivera V. II problema del cancro e quello delle infezioni microbiclie nel 
mondo vegetale. Memorie del Labomlorio di Boianica della R . University di 
Bari , N° 1, 23 pp. Bar i, 1925. 

Hyperplasiae caused by Bacterium tumefaciens on Pelargonium zonale 
and obtained by the author at Bari by inoculating with the agent of plant 
cancer ” taken from a pure culture, were afterwards subjected by Mm to 
the action of the X-Rays. This means has been employed in the investi¬ 
gation of cancer in man and animals of which recent investigators have 
shown the analogy with " plant cancer 

The author opens by saying that immediately after a first treatment 
the growth of the hyperplasias themselves was stopped, and they soon be¬ 
came smaller until they almost reached vanishing point. 

Under the microscope, in the hyperplasias treated, the cell walls gen¬ 
erally in the zone formed of small cells appeared to be torn and disrupted, 
as though the cells had burst. 

The author also observed that, after carrying out the operation in the 
same conditions as for the Bad. tumefaciens test, the action of the X-Rays 
clearly prevented the normal growth in pots of bean plants, whereas it 
caused no apparent changes in maize plants contained in the same pot. 

G. T. 

22. The “ Fogging ” or “ Blackening ” of the Leaves of the Sugar- 

Beet (Cercospora betscola) in Italy, during 1924. 

Mori G. La Cercospora della barbabietola da zucchero nel 1924. 61 pp., 
15 figs. Stabilimento tipo-lltografico Marcisi e C., Genoa, 1925. 

During 1924, especially in the valley of the Po, the attack of Cerco¬ 
spora heticola Sacc. on sugar beet was so serious as to cause very great loss 
to farmers'and sugar manufacturers. 

In the above-mentioned area the fungus showed itself as usual about 
the end of June, became more injurious during the tw T o succeeding months 
and attacked chiefly the older, outside leaves of the host. Beet plants 
growing too far apart, and especially isolated plants, were more easil} 7, 
subject to infection and were more damaged. 

The attack of the parasite on the leaf was accompanied by other 
phenomena, such as excessive conical elongation, of the collars (such de¬ 
formations, more‘frequent in 1924 than formerly, were specially noticed 
on sparse and isolated plants) ; formation in ,the upper part of the root, 
at the point of insertion of the first leaves, of cavities, sometimes of consider¬ 
able size ; unusual growth (small roots mixed with large, very large and 
even monstious roots, short stumpy roots, very much split up at the base); 
alterations in the arrangement of the tissues of the root and in its sugar 
content, etc. The experimental observations made in 1924 showed the 
efficiency for preventive control of the fungus, of the use of copper solutions 
applied by powerful sprayers. ' 

[*i-**3 
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Such, treatment increases the production both in weight and in per¬ 
centage of sugar. Damage by the parasite may, according to the writer, 
be reduced : 

(1) By increasing the number of the beet plants per square metre. 

(2) By avoiding isolated roots and plants ; beets should be uniformly 
spaced over the ground. 

{3) By selecting varieties of beet most resistant to the fungus. 

(4) By scientific manuring. G. T. 

A nimal Parasites . 

23. The Byphomycete Spicaria canadensis n. sp. a Natural Enemy 
of the Macrolepidoptera Stilpnotia sal ids, in Canada* 

VuiLLEMlN P. A. New Fungus Disease of the Satin Moth Larva, The Cana¬ 
dian Entomologist ; Voi I/VTI, N°. 4. pp. 97-99, 7 figs. Orillia, 1925. 

In Western Canada, and especially in British Columbia, the larvae 
and chrysalids of 'die injurious Microlepidopteron StilpnoUa solids L. (x) 
are attacked by a parasitic hyphomycete which the author considers 
to be a species new to science and describes under the name of Spicaria 
canadensis. G. T. 

24. Aphidius sp*, a Parasitic Hymenopteron on the “ Black Aphis ” 

■ of the Peach (Anuraphis persicae), in France, 

Gautier Cl. and Bonn amour S. Un Aphidius (Hym Braconidae) parasite 
du Puceron du Pecker. Bulletin de la Societe entemologique de France , N° 7, 
p. 127. Paris, 1925. 

In three localities of the Rhone Department — at Monplaisir and Saint- 
Cenls —, Laval during 1923, and at Chalillon d'Azergues the following 
year, the " black aphis 99 of the peach {Anuraphis persicae) which was very 
abundant, was attacked and almost completely destroyed by a Hymenop- 
teron Braconid parasite not yet definitely determined, but which appears 
to be very closely related to Aphidius car did Marsh. G. T. 

25. Argyrophylax inconspicua and Masycera sylvaiica , Parasitic 
Diptera respectively of Lepidoptera Graells/a isahellae galliae* 

1 gloria and Celerio Vespertillo , in France* 

ClEU H. Dipteres parasites des chenilles de Graellsia Galliaegloria Obtbr. 
et de Celerio Vespertillo Bsp. Bulletin de la Sociiie entomologique de France, 
N° 7, pp. 126-127. Paris, 1925, 

, ^ The Diptera Argyrophylax inconspicua Meig. {A. bimaculata Hartig) 
.and Masicera sylvaiica Fall, are reported for the first time as parasites, res- 
^ pectively of the larvae of Graellsia isahellae galliaegloria Obthr. and Celerio 
'■versperUlio Esp, 

{1} Ct R. May 1921,; No. 585, and August 1921 No. 877.. {Ed.) ' 

^ ^ , ,, , 
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Both the hepidoptera hosts from which the Diptera emerged after 
breeding, were collected at La Bessee-sur-Durance, the first on the Scotch 
pine and the second on Epilobium rosmarinifolium. G, T. 

26, Ela.smogna.ihus sp., a Rbyncliote injurious to the Pepper Plant 

in Cambodia. 

BaTHEXAER, J- Observations sur un insects parasite du poivrier. Bulletin 
economique da VIndochina, New Series, 28th year. No. 170, pp. 62-72, 1 pi. 
Hanoi, 192$. 

The author reports an investigation by Mm on an insect injurious to 
pepper plants in the Kaxnpot region of Cambodia. It is a Rhyricote be¬ 
longing to the family of Tingidides and the Elasmognaihus Pieber genus, 
very closely related to E. nepalensis Distant, of which it may even be 
merely, a variety. A different species of the same genus is also injurious 
to the pepper plant in India. 

If a pepper plant be examined while in flower, that is in the period 
from February to October, it will be noticed that the flowers have become 
covered with Elasmognaihus , both adults and those in a more or less 
advanced larval state. The larvae are more numerous than the adults; 
which seems to indicate that the insect lives longer in the imperfect than 
in the imago form. 

The young and winged individuals of the Rhyncote perforate the pe¬ 
duncles 1 of the flowers, suck the sap and cause the drying of the fruit. 
The damage thus done is enormous ; the Chinese pepper growers estimate 
that in spite of the nicotine treatment wMch they apply, they still lose 
about % of the crop. This Rhyncote is abundant wMle flowering con¬ 
tinues. In October it becomes more and more rare, and during the whole 
of the dry season only a few active adults are to be found. 

As soon as the flowers appear again, in February, individual insects 
are met with in all stages of development. Their number gradually in¬ 
creases, and from March the maximu m quantity is reproduced. 

Apparently they deposit their eggs on the flowers themselves; the 
flowers constitute their preferred food, and the spread of the species' is 
dependent on the quantity of flowers available. The species survives 
from year to year through the rare adults which take no food in the 
absence of flowers, or draw the' sap .from the leaves which are always 
available during tMs time they are apparently unable to reproduce, 
themselves. ■ 

The planters use as an insecticide, a decoction of dry tobacco stems 
and a Cambodian, Dioscoracea, the root of which contains an alkaloid 
allied to strychinine. 

The author advises the use of either of the following mixtures : 

(1) 3 kg. of syrupy tobacco extract, 4 litres of stick paste {100 gms. 
of wheat flour per litre), or 3 kg. of soft soap to 130 litres of water ; 

{2) 4 kg. of tobacco leaf ribs boiled in 10 litres of water, left to 
stand for 24 hours, and then strained, 2 kg. of soft soap dissolved in 
4 litres of hot water are then added, and the solution diluted to 100 litres. 
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The treatment consists in spraying sufficiently often to prevent the 
reproduction of the insects, which, protected by the egg envelope, have 
escaped the former spra}dng. The pepper plants therefore should be 
treated every week. 

It would be well to interpolate, between the nicotine sprayings, spray¬ 
ings with dr}" substances which also act as contact poisons. These spray¬ 
ings should be done with sprayers of medium power. 

The advantage of these substances is that they penetrate the body of 
the insect by the open spiracles, which can no longer rid itself of them 
it perceives the danger only when it is too late for defence. 

Only tests methodically carried out could show Yviiat insecticide 
powder has the most energetic action. The author indicates the following 
as powders which should be tested : pyrethrum, tobacco, and arseniate of 
lime. 

It would be preferable to carry out these dry sprayings before the 
liquid spraying has completely dried, one day after for instance. The 
slight moisture then remaining on the leaves would retain a little of the 
powder without dissolving it, and prevent its being carried off by the wind. 

Dried tobacco could be used, ground as finely as possible. This im¬ 
palpable powder would serve for the dry sprayings, which should be thinly 
distributed as an almost imperceptible dusting suffices. The coarser 
residues would be weighed and would serve to make up the mixture of 
which, the formula is given above. 

The two applications should be continued at longer intervals, every 
month for instance, during the dry season. One month before the ap¬ 
pearance of the first flowers the}' should again be made every week, in 
order to destroy individual insects, which preserve the species during the 
unfavourable season, and thus to delay their swarming at the moment of 
flowering. P. C. 

27. Engytatus notatus and E* geniculatus, Rhyncotes injurious to 

Tobacco in Brazil. 

Moreira C. Os percevejos capsideos do funio no Brasil. Boletim do Minis - 
terio da AgricuUura , Industries e Commercio , Vol. XIII, No. 7, pp. 85-91, 4 fig. 
Rio de Janeiro, 1925. 

Engytaius notatus (Dist.) and E. gmiculatus Rent., Rhyncotes of 
the Capsidae family, are two of the most serious enemies of the tobacco 
plant In Brazil. 

These insects collect in great numbers on the host plant, principally 
on the under sides of the leaves. Their punctures cause damage to the 
tissue of the leaves, which consequently appear spotted and wither prema¬ 
turely. In addition, the leaves are disfigured by the excrements which 
the insects deposit on them, so that the product, even if it does not become 
quite useless, loses a great deal of its value. 

The life of the two Rhyncotes has a total duration of about twenty 
days, but ■ their generations succeed each other uninterruptedly : in a 
short time, a whole plantation is infected, 
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They develop considerably during the hottest and driest time of the 
year, and decrease in numbers according as the temperature falls and 
rain becomes more abundant. 

Biological observations made regarding E. notatus are given ; the bio¬ 
logy of E. gcniculatus is almost identical with that of the former species. 
The writer recommends the protection of the tobacco seedlings against 
both Rhyncotes by means of cages covered with wire gauge of mesh not 
larger than one millimetre. After transplanting, the young plants should 
also be protected until they- have attained a height of about thirty cen¬ 
timetres, by means of spraying with emulsions of ordinary hard soap, 
crude kerosine oil and tobacco extract. The emulsion should not con¬ 
tain more than two per cent, of kerosene oil. With this insecticide a mor¬ 
tality of seventy per cent of the insects sprayed is obtained. 

Since the winged insects — more vulnerable than the larvae —.hatch 
out every nine day’s, the treatment should be repeated every ten days, 
so as to spray the winged insects, until the parasites are completely des¬ 
troyed. 

The plants treated with the above emulsion, after a few days, espe¬ 
cially' if rain occurs, will no longer smell of kerosine, so that the author 
considers that the treatment in question should not be prejudicial to the 
quality of tobacco. G. T. 

28. Observation and Tests regarding the Tropinota hirta Coleopteron, 

Injurious to Grasses and Trees in the Campania. (Italy). 

Viggiani G. Alcune notizie sulla morfologia e sulla biologia della Tropinoht 
hirta con speciale riguardo ai danni da essa recati alle coltivazioni erbacee 
ed arboree. Bollettino della Socieid dei Naturalisti in Napoli , Yol. XXXVII 
(ser. II, Vol. XVII), Year XXXIX (1925), pp. 28-53, 2 plates. Naples, 1925. 

Results of the observations and tests made from June 1922 to June 
1924, regarding the morphology' and biology r of the adult and larva of the 
Curculionid Tropinota hirta Pod a Coleopteron, which have developed in 
great numbers for some years in vast tracts of the Campania, causing 
serious injury- to the grass and tree crops. 

The mouth apparatus of this insect is not typically- masticatory-; it 
is adapted to a system of feeding having an essential basis of pollen, which 
can be licked up without being masticated. 

Investigations made on some thousands of flowers belonging to 24 
different botanical families — among which should be mentioned Legrimiiio- 
seae, Rosaceae, Compositae, Crociferae, Mirtaeeae, Papaveraceae, Cariophyl- 
iaceae, Rutaceae and Graminae— have led the author to the conclusion that 
the damage caused, to the flowers by- TV. hirta are generally indirect, i. e. 
caused by the strong claws and considerable weight of the body- of the 
Coleopteron when in search of pollen and nectar, the direct damage, i. e. 
the feeding on pollen, being of no importance whatever, from the fact that 
every anther contains sufficient pollen, to fertilise a great number of flowers. 
The extent of the damage'is in close relation to the number of individuals 
of Tropinota present' in a' given' region ; the greater ■ or lesser abundance 
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of these will cause more or less serious damage to the crops. Plants cul¬ 
tivated for their flowers are generally hindered by an excessively large 
ntimber cf Colsoptera. Neither the direct observations nor the laboratory 
tests made by the author proved that Tv. hirta gnawed especially the 
pistil of the flowers visited (the broad bean, for instance). 

The author observed that the Coleopteron, when it first appears,, 
prefers low ground, whence it passes, as the season is advances, to the hills 
and mountains ; the insect abounds in regions where the spontaneous flora 
is rich and cultivation intensive, whereas it is scarce in regions poor in flora 
and backward in agriculture ; heat is favourable to the development of the 
larva and still more to the activity of the adult, also to the propagation 
of the species. 

As regards the natural enemies of the Coleopteron in the Campania, 
some of its pupae have been found invaded by undetermined fungi f often, 
under the elitra of Tr. hirta, the presence of Acari have been observed, 
which however do not seem to injure their host. 

Up to the present, the most effective artificial means of controlling 
this insect is to collect the adults, especially when the}’ first make their 
appearance. 

Hedges of hawthorn, clumps of elders, etc., planted all round the fruit 
ground, by attracting to their flowers the individuals of Tropinota , free 
the fruit trees from the latter ; the same may be said, in the case of sowings 
of rape, cabbages and mustard planted between the rows. The collect¬ 
ing of the adults should always be done a second time, when there will be 
found a large number of Tropinota massed on a few’ flowers. 

In the author's opinion it is not advisable to spraj^ the flowers with 
poison solutions or with the ordinary insecticide powders. G. T. 

29, Acrobasis kebescella^ a Microlepidopteron Injurious to the Hi¬ 
coria Pecan, in the United States. 

GlLL J, B. United States Department of Agriculture , Department Bulletin 
N® 1313, pp. 12, figs. 4, Washington D. C., 1925. 

The results of a detailed investigation on the biology of Acrobasis 
kebescella Hulst, made at Monticello (Florida). Here, as at Thomasville 
(Georgia), this Microlepidopteron (fam. Fyralidi) has, for about a decade, 
caused considerable loss to the growers of c< pecan ” (Hicoria Pecan), The 
insect, to which has been given the common name of " pecan nut case- 
borer ", is known to cause serious injury to the same Juglandacea also in 
other districts of Georgia and in Texas, and has been reported in the States 
of New Jersey, Illinois, Wisconsin, Connecticut, Mississippi, Louisiana and 
Alabama, and seems to be gradually extending its, sphere of destructive 
action. 

Though both the oak and the pecan have been indicated as host plants 
of the Microlepidopteron, the author found it only on H. Pecan . It may be 
concluded, however, that i t also attacks other species of the genus Hicoria 

The grubs of A. kebescella may also injure both'the tender shoots and 
the immature fruits by/boring galleries therein. Those grabs which' have 
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wintered near the bud, attack the young shoots at the beginning of Spring. 
Main- of these, in consequence of such attack, fade and turn brown.; others 
weakened by internal erosion, are broken off by the wind. Such injury* 
however is not very serious as compared with that caused by the grabs, 
especially of the first, but also of the second generation, which limit their 
attacks to the young green fruits. 

Having described the various stages of development of the insect and 
its biology and habits, the author enumerates in the order of their impor¬ 
tance the natural enemies obtained, hy breeding, from A . hebesceda. They 
axe : Exorista (Nemoritta) pyste Walk., Habrobracon variabilis Cush., Cal- 
liephialtes grapholitJiae Cress., Oremasius {Zaleptopygas) sp. and A ngiiia sp. 

The best method of control by artificial means is that of spraying with 
lead arsenate with the addition of lime solution. Three applications are 
advised : the first as soon as the fruits have formed ; the second, a week 
or ten days later ; the third, four to five weeks after the second spraying. 
The last may be omitted for economical reasons, but the first two axe ab¬ 
solutely necessary. G. T. 
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Legislative and Administrative Mean ires. 

30. France: The Chambers of Agriculture. — The regulations for 
the application of the Law of 3 January 1924 on the Chambers of Agriculture 
were published in the Journal Official of 26 March 1925. 

31. France ; Provisions Guaranteeing the Declaration of Origin 
of Roquefort Cheese. — These, are' contained in a law of 26 July 1925, 
published in the Journal Official of 30 July. The denomination Roquefort ” 
is only to be allowed in the case of cheese which : (a) has been prepared and 
manufactured exclusively with sheep’s milk; lb) has been manufactured and 
refined in strict and faithful conformity with local usages, both in regard to 
the place of production and the method employed. The zone of production 
of the sheep's milk which enters into the composition of the Roquefort ” 
naturally remains limited to the centres now existing in France, as well as 
to those localities in France proper which present the same characteristics 
as these centres, both as regards'breeds of sheep, pasture and climate. 

32. Italy: Measures in regard to the Cultivation of Cereals. — 
With the object of encouraging the growing of cereals in Italy to the ut¬ 
most possible extent, a number of enactments have been issued which taken 
as a whole make systematic provision for the necessary organisation and the 
technical and financial requirements in view of the cereal campaign (bat- 
glia del gnmo ). In the first place a Permanent Committee for Cereals has 
been set up ; and the customs duties on wheat, the minor cereals and their 
derived products have been re-instituted. 

In order to encourage the diffusion of motor ploughing, measures have 
been passed abolishing the duty on petrol if supplied to a farmer, at a sacri¬ 
fice of 5,000,000 liras yearly ; and increasing to 40,000,000 liras the sum set 
aside to meet the applications for loans for the purchase of special heavy 
implements and machinery designed for preparing land for ploughing in areas 
not previously considered suitable for field crops. In addition, a further al¬ 
location of 3,000,000 liras annually has been made for contributions, up to 
one fourth, towards the expense of purchasing similar appliances and for pre¬ 
miums payable to persons undertaking the breaking' up of land. 

A further development of the work of the Catted re Ambitlanii di agricoltura 
in the direction of propaganda and technical assistance' for cereal cultivation 
is contemplated and for this purpose the funds allocated to these bodies are 
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increased by another three million and, a half liras, the total allocation thus 
amounting to 7,000,000 liras. In addition, another 7 million liras are being 
set aside yearly for the establishment in each commune of the Kingdom, at 
the State expense, of experimental fields for wheat growing on methods suit¬ 
able to the district, and a further 4,000,000 are placed each year at the disposal 
of the Experimental Agricultural Institutes for grain cultivation. Five mil¬ 
lions have been assigned to the work of promoting the more general use of 
selected seeds : the State contributing up to 50 per cent, to the establishment 
of consortia and associations undertaking the production and the distribution 
of such seeds. 

In addition, Provincial Grain Commissions have been established and have 
been assigned the funds required for carrying out an intensive propaganda. 

Provision is made for loans for working capital, and the agricultural credit 
institutions, which owe their existence to special laws, have been empowered to 
expend sufficient fluids to carry out an effective propaganda scheme for cereal 
cultivation, and for this purpose it has been arranged to make loans to the 
value of 120,000,000 liras. 

Steps have also been taken to encourage the construction of grain ware¬ 
houses, following the procedure as to loans sanctioned by other decree-laws 
on agricultural land credit. (Gazzetta Ufjiciale , iS, 24 and 31 July, 8 and 9 
August, 1925). 

33. Italy : Enquiry into Cultivation of the Opium Poppy. — 
A Committee of the Ministry has been appointed on the proposal of the De¬ 
partment of 'Public Health for enquiry and for the preparation of the rules 
under which cultivation of this plant may be carried on. 

34. France (Morocco): Destruction of Caterpillars.—This is rend¬ 
ered obligatory by the Dahir of 23 May 1925 (B. 0 . No. 660, 16 June 1925). 

35. Mexico: Regulations for the Introduction of Live Stock and 
Animal Products. — These are contained in a Decree of 11 May 1925. 
[Diario oficial, 23 May 1925). 

36. Uruguay: Agricultural Legislation. — The laws, decrees and 
regulations on the protection of agriculture { Defensa Agricola) are under re¬ 
vision for recasting, amplifying or amending as required, now that the service 
have been amalgamated to form the present Department of Agronomy. This 
Departement includes the following Sections among others : Development and 
Protection of Agriculture (Fomenio y Defensa Agricola ); Agricultural Statistical 
Economy (Economia Esiadistica Agraria) ; Information and Education (In¬ 
formation y Ensenanza ) ; Forestry Section (Seedan Forestall ; Laboratory 
(Laboratari®). 

Experiment Stations and Agricultural Instruction. 

37. Germany: Soil Investigations. — Research Associations { Versu- 
cheringe ) to the number of more than 300 have been formed in Germany. 
Their object is twofold: on one hand to give technical advice to 
the individual holders as to cultivation of their land, on the other to draw 
conclusions of a ■ general nature from the observations made by individuals 
Courses of instruction are held for members of these associations. The course 
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held at Halle in June 1924 dealt with the application of laboratory methods 
to field experiments ; and six lectures with discussion were held respectively 
on the organisation of field experiments (RoemkR), technical methods in fer¬ 
tiliser tests (MiTSCHEKEICH), ascertainment of the best adapted species 
(Scharnagee), seed testing (Remy), on the estimation of results from experi¬ 
ments (OpxEZ) and on practical experience (Kramer). 

{Deutsche Landwirtschafts - GeseUschafL Anleitung fiir Versuclieringe. 
Collezione : <:f Anleitungen fiir den prakiischen Landwirt. One Volume, i6mo 
of 114 pages. Beutsclie Bandwirtschafts Gesellschaft, Berlin, 1925). 

38. Germany: Field Experiments. — T. RoBMER, in a special study, 
gives an outline of the method of organising field experiments,. followed by a 
historical sketch ; in this connection importance attaches to the foundation 
of the Research Associations under the direction of a qualified agricultural 
expert. To secure any result, however, the experiments must be carried out 
•with great precision, and the author gives valuable advice on this point. The 
most interesting part of the book is the discussion of the errors and mistake 
that may be made in the course of the experiments and so falsify the results : 
mistakes as to the form of the plots, their situation and size, in the sowings, 
the gathering of crops, etc. In the working out of the results too it is essen¬ 
tial to follow the precise rules of statistical calculation described by the author, 
who gives in addition practical directions as to the' general method,. Account 
has been taken of the important work recently done on this subject by Rus¬ 
sian investigators^ (RoEMBR T. Der Feldmrsuch . Bine kritische Studie auf 
naturwia«ensehaftlich- matliematiseker Grimdlage. ■ Second edition. One 
volume, octavo, , 132 pp. bibliography, one map. Deutsche Landwirtschaps » 
Gesellschaft, Berlin, 1025). 

39, Germany : Sugar-Beet Experiments — Various German Agri¬ 
cultural Science Institutes have become members of an organization for 
collective and comparative experiments on the varieties of cultivated beets in 
Germany, towards which the Ministry of Food and Agriculture has made a 
grant of 50,000 marks. These institutions included the Institutes of Born- 
burg, Bonn, 1 Breslau, Halle, Hohenlieim, Bandsberg and Rostock. The ex¬ 
periments me to include 10 varieties of German beets and seven foreign 
varieties, but for 1925 it has been decided not to submit to experiment more 
than' nine German and one Butch variety, as it was too late to obtain 
from abroad, on favourable terms, seed samples for experimental culti¬ 
vation. 

The experiments are to be continued for a period of about ten years. 

40. Germany: Object Lessons in Plant Pathology by the use of 
Clay Models. — Attention is "called to the clay modelling ' work of the 
German Modelling Society {Deutsche Hochbild-Gesellschaft) at Munich, Rein- 
bergerstrasse 5, which has been favourably noticed by all the German 
technical press (agricultural, special phytopathologies! and educational 

"journals,' etc.). They are executed with greatest possible exactitude and 
. their value and the quality of their execution received, recognition at the 
Educational Exhibition (. Mostra del Materials Esposiziom Didattica Scolastica), 
held at Florence in 1925. (Communicated to the International Institute of 
Agricultute).. 
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41. Austria : Twenty-fifth Anniversary of the Higher Forestry 
of Brack-on-Mur. — Tills celebration was held on 25 May 1925. 
The first move towards the establishment of this Institute dates back to 
the tenth General Meeting of the Forestry Association of Styria, held on 
12 July 1892, Dr. Rud'OEF Jugowxz formerly professor at the Higher Forestry 
Institute of Weissldrehen, Moravia was appointed as director at the time of 
its actual foundation (1900), (Holme Fcrs He h j -a a s in It) (Forst- uy.d Jctgd- 
Zeiiung, Year 43, Mo. 29. Vienna, 192=}. 

42. Brazil : Agricultural Experiment and Instruction in the 
State of Bahia. — The following particulars of tlie Experiment Farm at 
Ondina and the Bahia Agricultural School form part of the “ Message ” 
iMen-sagem) presented to the Legislative Assembly on 7 April 1926 by the 
Governor of the State of Bahia, Dr. J. De Goes Caiaiox. 

The Ondina experiment and, demonstration farm (■ Campo de Expevienclas 
3 Dernoa-siracdo) has carried on work with the object of introducing into Bahia 
crops not previously known, and giving theoretical and practical instruction 
in the use of farm machinery. A well equipped meteorological section is 
attached, and a laboratory and museum, under the direction of the entomo¬ 
logist and pkytopatologist, Dr. G. Bondar. This laboratory publishes its 
own bulletin. As the cultivable area of the experimental farm is too small 
there is a scheme for enlarging it by acquiring a neighbouring “ fazenda ” 
and adapting it for growing hay or fruit, flowers and seeds. 

Attention will be given to the further development of the school of agri¬ 
culture. Although there are 300 hectares of land belonging to the school, it 
has so far no demonstration farm ; it is however to make the proper pro¬ 
vision. 

The school has a, well - arranged library of about 5000 volumes and a 
well - equipped museum and premises. [Mensagcm apresentada pelo Mxm. 
St, Dr. Francisco Marques be Goes Caiaion, governador do Estado de 
Bahia a Assembled Geral Legislaiiva , por occasido da abertum de la reunido 
ordinaria da i8 a legislatura em 7 de ahril de 1925. Bahia, 1925). 

43. Brazil : The activities of the Experimental Station of Firaci- 

caba.' — A report has been published of the work of the cotton department 
•of this Experimental Station in 1923. Valuable work is carried on in the 
cultivation of numerous varieties of cotton with a view to selection and specially 
those which have already been proved to be long staple, and productive types. 
( u Belphos 6012 ”, ” Meado ”, “ Sea Island ”, " Express ”, “ Webber Delta 
Type ”, “ Webber 49 ”, “ Delphos 631 ”, ” Star”, " Mebane ”, u Selecgao 
Mo. 1 " Selecgao Mo. 2 ” ” Rowdon ”). The plants on the Station are num¬ 

bered according to the instructions recommended in the United States by the 
Department of Agriculture. 

The, report in question refers to various experimental' investigations of 
fertilisers, rotation, etc., carried on‘at the Station by the Cotton Department. 
Every precaution has been taken for isolating the different cultivation plots 
with a view to preventing any spontaneous cross breeding. (Boletimde Minister id. 
da Agricultura, Indus tria 0 Commercio), 

44. Brazil/: The Museum of the Bornological Station of Beodore*— 
A detailed scheme is described for the organization of the Museum' of this 
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important Brazilian Station,, containing the following sections : Soil and fer¬ 
tilisers — Plant genetics — Plantation -— Irrigation — Pruning — Plant dis¬ 
eases and pests — Fruit picking — Preserving and packing — Industrial 
products — Photographic records and national and foreign fruit growing, 
(Boletim do Mmisterio da Agriculturei, Industrie*, e Commercio (a. XIV). Rio de 
Janeiro, 1925). 

4 5. Denmark : Organisation of the National Experiment Institute 
for Plant Cultivation. — On the occasion of the twenty-fifth year of the 
foundation of the Danish State Office for plant cultivation, the history of the 
organisation of this Institute is given by the author. The story goes back to 
i860, when the first experiments were undertaken to establish comparisons 
between manuring with stable manure and with chemical fertilisers. Special 
prominence is given to the work of P. Nielsen who up to the age of 2 7 was work¬ 
ing in a factory, and studying to take the elementary teachers’ certificate. In 
Ms space time he devoted himself to botanical studies and to experiments on 
plant growing, on seed mixtures for meadows, on plant diseases and arrived 
at important practical conclusions. He received grants in aid from the 
State and by degrees his work developed into this institution for practical and 
scientific research, which takes so important a place in the progress of agri¬ 
culture in Denmark, and which is so liberally assisted by the State. The 
list of 172 reports and 106 communications is evidence of the active work 
of this valuable institution. 

(Larsen H. C. Statens Forsogsvirksomhed i Plantekultur, dens Organisa¬ 
tion og Administration. Tidsskrift for Planteavl, Vol. 30, Part I, with 62 
illustrations and a map. Pfr. R. o. No. 780, 1924). 

46. United States : The Work and Position of the Agricultural 
Experimental Stations in 1923 . — This information is contained in a 
complete report published by the Office of Experiment Stations of the U. S. A. 
Department of Agriculture. Attached to the report is a complete list of the 
publications issued at the various stations during 1923 (Botany, Chemistry, 
Bacteriology, Meteorology, Soil, Fertilisers, General agricultural work. Hor¬ 
ticulture, Forestry, Phytopathology, Entomology, Zoology, Animal husbandry 
and periodicals). For the fiscal year 1922-23, 920 in all publications ap¬ 
peared relating to the various branches of agricultural science (E. W. ALLEN, 
W. H. Beal and E. R. Flint, Work and Expenditure of the Agricultural Ex¬ 
periment Stations, 1923, United States Department of Agriculture, Office of 
Experiment Station , Washington, D. C., 1925). 

47. United States : The Arnold Arboretum Library, Jamaica 
Plain,' Mass* — This institution which is affiliated to Harvard University 
possesses a specially fine collection of incunabula and generally of early books 
on systematic botany. The library was begun in 1873 and now contains 
35,471 complete volumes and 8000 pamphlets. The collection of Pre-Lin- 
nean books (dating from before 1737) contains very valuable bibliographical 
treasures, including twenty-five books published in the fifteenth century, 
among which are, Apfleius PlaTONicus, Herbarium (1481 ?) ; Barbaro, 
Castagiones {1492-93) 7 BaRTHOLEMAEUS ANGLICUS, De proprietatibus rerum 
(1480-1491) ; Libri de re rusiica (no date) ; Conrad von HEGENBERG, Buck 
der"Naim. ; {i 478) 7 and works of Plintus Secundus, Theophrastus Eresios, 
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Corumexaa, Lucretius, Vixcentius Beeeovacexsis, ALittbeus Syevatxcbs, 

MaCBR FlORIDUS, etc. 

The periodical section also contains rare editions ; among these are 
Dietrich’s Oekouomisck- botanisches Garten Journal in sis to 3 times (1795-1805) 
almost unknown in America, the Amvales de Vlmiitnt horficole de Fromeut 
(1829-34) ; Landretk’s Floral Magazine and Botanical Repository (1832-34) ; 
UHovticulteur Beige in five volumes from 1833-1838, etc. 

The collection of publications on conifers contains all the books which are 
known to have been published about these plants : and. it may be added, that 
the collection of conifers in the herbarium is probably the best in the world, 
only live or six species which grow on the mountains of New Guinea find on 
the Fiji Islands being now unrepresented. 

With the exception of twenty-five volumes written by members of the 
Staff and published by the Arboretum, this library which is now valued at 
about § 1,000,000 has been presented by a few friends of the Universitv. 
[Bulletin of Popular Information , Arnold Arboretum , Harvard University, 
Jamaica Plain, Mass, 1924). 

48. United States : Analyses of the New York Sugar Trade Lab¬ 
oratory. — This laboratory has in 1924 analysed 19371 samples of raw 
sugar which are sold in New York on a polarimetric basis of 06°. The aver¬ 
age polarimefric grading of the samples which came to the laboratory was 
96.02, that is to say a rate very close to the commercial basis, which points to 
an improvement in tire quality of the raw'sugar in comparison with previous 
years. (Circulaire hebdomad a ire du Comite Central des fabricanis de Sucre de 
France . Year 37, No. 1834. Paris, 1925). 

49. France : Lectureship in the Veterinary Schools. — For 
every subject taught in these schools a group of lectureships has been estab¬ 
lished open for competition by doctors in veterinary science. The subjects 
of instruction in these schools may be grouped as follows: chemistry and 
pharmacy; anatomy; physiology and therapeutics ; agricultural science, bot¬ 
any and hygiene, general pathology* and pathological anatomy; parasitology, 
medicine and surgery ; animal pathology and obstetrics; microbic diseases' 
and sanitary vigilance; zootechnics ; manufacture and inspection of products 
of animal origin. Only successful candidates in the group competition are 
admitted to the competition for the full title which is thrown open in the case 
of any lectureship being vacant. Meantime they assume the title of lecturer 
and pass on to take actual office each in his own subject as a vacancy occurs 
on the staff of his own school. (Journal Official, 31 July 1925). 

50. France : Reestablishment of the Laboratory of Colonial Bo¬ 
tany and Agriculture at the Paris Museum.—In the previous number, 
of this Review mention was made of the fire which destroyed the greater 
part of the ■ Laboratoire de Botanique ei Agriculture Colqniales or Laho~ 
ratoire d*Agronomic Colonials, which is under the direction of the eminent 
research worker AUGUSTE Chevatier. The Association frangaise pour I Avan- 
cement des Sciences ' has sent out an appeal for funds for the replacement 
so far as possibleof the scientific treasures destroyed by the conflagration. 
Address, Dr. Rivet Secretaire du Conseil de FA. F. S. 28, rue Serpente,. 
Paris IV, France. ' 
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51, Algeria: Agricultural. Apprenticeship. —The Algerian Govern¬ 
ment with a view to familiarising residents whoso desire, with local agricultural 
practice, decided some time ago to give encouragement to apprenticeship 
courses on the subjects, making use of the agricultural schools and local experi¬ 
ment stations. Among these institutions is prominent the Insiitui Agricole 
di Algeria, at the Maison Carree (Algiers) or at the Ferine de Bericmx, where in 
addition to the regular instruction with its corresponding equipment (labo¬ 
ratories,, collections, libraries, etc.), an Apprenticeship Course is carried on 
during the winter for drivers of farm machine! y iecole tVappverdissage pour me- 
caniciens-conducicurs agvicohs). This course is worked in connection with the 
important Rural Engineering Station. Other short courses are held at the 
Insiitui agricole in etiology, grafting and pruning of vines and fruit trees, etc. 

The pupils apprentices may be later sent on, when thex* wish to specia¬ 
lise in some branch of farming, to the institutions affiliated, with the histitut 
Agricole, i. e. to the Botanical Stationat the liaison Carree, to the Hamma 
Experiment Garden, etc. Or they may be accepted at other institutions for 
agricultural instruction and experiment such as the Philippevllle School of 
Agriculture which lias 180 hectares of coast land under cultivation ; the School 
of Agriculture of Sidi Bel Abbe with 193 hectares of plateau in the Oran 
district; the .farm experiment schools of Ain Temouclient in the department 
of Oran with 500 hectares of field crops; the Guelma Experiment School in 
the department of Constantine with 100 hectares of cereals, olives, stock rear¬ 
ing, etc. ‘ Hie Fermo-Branche Station, ■ department of Oran, with cotton cul¬ 
tivation, cultivation of salt lands and fruit-growing); tire Orleansville Station, 
Department of Algeria, where cotton is grown and irrigated crops ; the Barra! 
Station, department of Constantine, which specialises in cultivation and pre¬ 
paration of tobacco ; the Tadmit pig breeding station in the Southern part of 
the Department of Algeria ; the Stations of Ain Ben Noui and of El Arfiane, 
in the southern territories of Algeria, where palms grow and are cultivated. (P. 
Chervxn. Les Stages agricoles en Algerie. La Vie Agricole et Rurale , Year 14, 
VoL XXVI, XA 19. Paris 1925). 

52. Great Britain : New Plant Pathological Laboratories at 
Rothamsted. — The growing requirements in relation to the study of plant 
diseases'and pests has necessitated further extension of the Rotliamsted Station, 
and in. June last, Lord Bledistqe, Secretary to the Ministry of Agriculture 
opened the new and extensive plant pathological laboratories (“ The Times ” 
June 22, 1925). 

,53. Great Britain : Royal Botanic Gardens, Kew, 1924 * — The 
chief points of interest in the year’s work carried on in the Gardens proper, 
the Herbarium or the Museums and Laboratory have usually been reviewed 
as part of the information contained in the Kew Bulletin , which has appeared 
,, since ,1887. The main purpose of the Bulletin has always been to supply de¬ 
tailed. notes on scientific investigation of economic products and plants, either 
conducted by the staff or brought under their, notice and it has now become 
impossible to combine ■with these an adequate account of the general activities 
' of/the yean Hence-it has been decided to issue this review of the work 
of the year as a separate Appendix. Some account is given of the Improve¬ 
ments effected in the Gardens, in the course of 1924 ; the usual ‘lists of plants 
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presented and of plants and seeds distributed are included. It has been ar¬ 
ranged that some of the erdiibits o£ products from the British Empire Exl- 
bition at Wembley are to be housed permanently in the Museums. Highly 
satisfactory progress lias been made with the work in the Herbarium* where 
a geographical basis is now definitely adopted, so far as possible, for the 
collections, the interest of the Stan being in this way increased and broadened 
on ecological and phytogcographical lines. {Royal Botanic Gardens , Kew; Bul¬ 
letin of Miscellaneous Information Appendix II, 1025). 

54. Burma : The Burma Agricultural College and Research Insti¬ 
tute, Mandalay, was opened on December 2nd, 5924, by H. Tv. the Governor 
of Burma, Sir SPENCER HarcourT BuTUSR, G. C. I. E,, X. C. S. I. 

The building is a fine one and contains mycological, botanical, physical, 
entomological and chemical laboratories, a large museum, and library and 
reading rooms. The College Farm extends over 600 acres. The College will 
be affiliated with Rangoon University. (Agricultural Journal of India, Vol. XX, 
Part III, 1925). 

55. Science and Administration in East Africa. — In the Report 
of the East African Commission sent out by the British Government, the value 
of scientific guidance in 'the development of such countries is recognized. 
The Amani Institute, founded by Germany in 1902, was visited and the 
Commission strongly urges that it should be adequately maintained, and 
considers that the closing of three research farms in Kenya Colony in 1922- 
1923,, on financial grounds, was a most unfortunate step. The Commission 
.further recommends the development of the Nairobi Museum, and draws at¬ 
tention to the urgent need for Government co-operation in education. The 
adoption of the Commissions proposals would lead to . a great advance in 
scientific research in East Africa. (Nature, Vol. 115, No. 2898, Tendon, 1923). 

56. Italy : Experimental Stock Breeding Institute at Rome. — 
This Institute was founded in December 1023 and regulations for its complete 
organisation were issued by Royal Decree, April 1925. The Scientific Head¬ 
quarters are in Rome and the experimental farm on an Estate of its own and 
a station for animal prophylaxis has been attached. 

The essential objects of the Institute are the study and the solution of the 
scientific and practical problems which are involved in the rationing, and breed¬ 
ing of livestock with special reference to the stock breeding industry of 
Central Italy and more particularly of Tallinn. The Institute is placed'under 
the inspection of the Ministry of National Economy. (Gazzetta Gffwmle> 
13 May i 9 2 5 )- 

37. Java: Applications of Statistical Method to Experiments in 
Sugar Cane Cultivation. The author, Mr. Van Bremen, of the, Sugar 
Experiment Station in Java applies to the enquiry into the production of 
sugar cane on experimental fields'the laws and the formulae of statistical me¬ 
thod, so as to ascertain the average error in the reported increases of production. 
His conclusion is, inter alia , that the ascertained profit expressed as a percent-' 
age' of the lowest of two harvests corresponds to the average percentage error 
of the products. . 

A r AN .BREMEN P. I. (Proefstation voor de Javasuikerindustrie). Samen- 
vattende beverHng wan de resultaten der proefeldene bij de rietcultur op Java. 
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Archifvoor de sui her Industrie in Nederland sch Indie , Year 1924, No. F5, pp. 4O5-* 
475. vSoerabaja, 1024. 

58. Fern : New Agricultural Experiment Station* — A new sta¬ 
tion lias been 'installed at Chuquibainba at the north of Juliaca and at a height 
of about 4000 metres above sea-level. The Director is Colonel STURDY. 
About 18,000 acres of land are attached, with a total head of 15,000 calf ho 
{Experiment Station Record , Vo!. 52, No. 9. Washington, D. C., 1925), 

59. Russia : Volga Biological Station. — By arrangement of the Pre¬ 
sidential Bureau of the Saratow Society of Naturalists this Station has just 
celebrated the 25th Anniversary (1900-1925) of its foundation. The Station 
is under the direction of A. L. Behntno. 

60. San Salvador : Agricultural Experiment and Research in 
the Republic of San Salvador during 1924 — Official data are contained 
n the “ Memoria ” presented to the National legislative Assembly of San 
Salvador by the Under-Secretary of State Ing. Don Marcos A. LKTONA, on 
ie6 February 1925. Good results have attended the working of the .Experiment 
Stations ** La Agronoima " and “ Coiba A The first, situated,at Izaloe, lias 
sown cotton, maize and various sorts of vegetables, and in addition is used 
as a school (.Escueia Mayordomos ). Practical demonstrations are given there 
of progressive methods of cultivation, the use of modern farm machines, se¬ 
lection of seeds., etc. On “ La Coiba 55 different types of coffee and cotton 
have been sown and experiments tried with the growing of a variety of plants, 
among them “ Chalmoegra ” plants imported from North America. A third 
Experiment Station is also being organized, the “ Zacarius " in the territory 
of Santa Ana. 

The Ministerio de Agricultural has had published instructions relating to 
the vsowing of cotton, a guide to the use of chemical fertilisers and has ordered 
the issue of four volumes of photographic illustrations of the principal plants 
of San Salvador, duly classified. Studies of livestock diseases have been under¬ 
taken and an impetus given to pisciculture. The Chemical Laboratory which 
is under the direction of Dr. CAREOS Benson has carried out a large number 
of analyses of agricultural products and of substances useful to agriculture as 
well as analyses relating to substances and products connected, with other 
industries. The Entomological Laboratory under the direction of I)r. Saeva* 
Tor. Caederon is enlarged by the addition of a Botanical {section which is 
directly under the Department of Agriculture, and does admirable work in 
the field of phytopathology, by means of inspection and instruction on special 
points, (Memoria de los act os del Poder Ejecutivo en los Ramos de Poxueuto 
y Agriculture., presentada ante la' Honorable Asamblea Nacionai Legislateva 
por el senor Subsecretario do Estado Ing. don Marcos A. LeTona ; el 26 de 
febrero de 1925, Bole tin de Fomento y Obras publicas, Vol. 11, No, 10 and uu 
San Salvador 1925). 

Agricultural and. Scientific Institutions and Associations, 

61. Germany: The Fortieth Anniversary of the German Agricul¬ 
tural Society. —- This occasion was celebrated during the autumn session of 
this Society (Deutsche Landwirtschafts-Gesellschaft) held from 21 to 26 Septem¬ 
ber 1925).' 
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62. Spain : National Association of Spanish Olive-Growers. —• 
’This Association (A sod a cion nacional de Olivareros de Espana) was formed 
on 30 June 1925. It is divided into two sections : olive-growing and olive 
oil manufacture. Its object is the study of questions of general and local in¬ 
terest relating alike 1 , to the cultivation of the olive and the processes of extraction 
of olive oil and the utilisation of the residues of oil manufacture: the diffusion 
of instruction in the cultivation of olives and the production of. oil: the encou¬ 
ragement of the production of olive oil; (shows, competitions, etc.), co-opera¬ 
tion (for the distribution of fertilisers, of selected, slips, etc. ; the institution of 
demonstration or experimental plantations ; the compilation of, statistics of 
olive cultivation or oil manufacture, adequate organization of production, 
sale, export, etc. ; submission to the Government of legislative and fiscal pro¬ 
posals in regard to problems of olive growing ; research into and standardiza¬ 
tion of types of olive oil, information on foreign brands, commercial protection 
of producers, development of credit, among members of the association, despatch 
of missions mid commercial agents, organization of warehouses and selling 
agencies purchase of trucks, tanks and other requirements for transport, etc. 
(From the Es taint os do la Asociacion Nacional de Olivareros de Espana, Madrid, 
UG5)* 

63. France, Brittany : The Societe Scientifique de Bretagne. — 
This Society has been formed with headquarters at Rennes, in connection with 
tin? Faculty of Science, with the object of forming links of study and research 
between all persons living in Brittany who are interested in the various scien¬ 
ces and their applications, encouraging their special work and facilitating the 
advance of scientific knowledge. The members of the Society receive a Bul¬ 
letin free consisting of four parts, one for each section of the Society ; physical 
or mathematical sciences, chemical and pharmacological sciences; natural 
and agronomic sciences ; biological and medical sciences. (Bulletin de la. Societe 
Scieniifiquc de Bretagne, Vol. I, part l). 

64. Italy : General Inspectorate of Fisheries. — An Ispetiorato 
.gonerale per la Pesca has been instituted by the Minister of National Economy 
and will deal with the technical and administrative questions relating to this 
branch of production. 'Under this head will be included the following among 
others : stocking of public waters. Examination of the terms of grants o r 
leases of State waters. Investigation of waters as regards breeding of 

or fishing. Technical supervision of the fish-breeding stations or hatching 
grounds, Experimental fishing squads. Fishing cruises and seasons.' Decree 
in regard to fishing with mechanical appliances. Inspection of markets 
Transport of fish. Statistical enquiries on the fishing industry. Subsidiary* 
industries. Reports of the Committee of Marine Soundings, (Comitalo Talasso - 
gntfico) Vocational education of fishermen. (Gazzetta Officiate, 11 July 1925), 

(>5. Asia Minor: A Service for Selection of Plants and Seed 
Testing.—The Government of the Turkish Republic is organizing in Asia Mi¬ 
nor a service on these lines, and meanwhile a Swiss specialist, of the Federal 
Experiment Station at Lausanne is studying on the spot the means of secur¬ 
ing as quickly as possible the improvement of the principal types of crops. 

The headquarters of the service will probably be at Angora and Esld- 
Shehr, but in view of the great .climatic diversity of, the different regions, of 



222 


CURRENT NOTICE'S 


Asia Minor, provision is being made for the formation of several sub-stations 
in certain localities. Baring its first years attention will be given to iirvesliga- 
tion as to the improvement of cereal crops and if possible of tobacco. 

The Turkish Government, which is trying in every way to encourage 
national agriculture and to increase the agricultural yield of Anatolia, has also 
called upon other specialists for assistance. In this way there are already in 
existence a station of agricultural chemistry and, a service for tropical crops. 

Congresses and {Conferences. 

66. Belgium: Meeting of the International Committee on House¬ 
hold Management Instruction, Brussells, 16 July 1925 . — This was held 
on the occasion of the International Exhibition at Laeken. The agenda in¬ 
cluded': i. Efficiency methods in town and rural household management; 
2. Application of electricity of machinery and other processes for facilitating 
domestic labour in towns and country districts 

67. Belgium;: International Committee on Home Training, Bros- 
sells, 17 July 1925 .—Agenda: 1. Extension of the instruction in the elements 
of Home Training to all classes of society in the different countries; 2. The 
steps taken and the results obtained for- building up the funds required for 
the development of the International Institute of Home Training. 

66, Belgium: International Committee of Farm Womens’ Clubs, 
Brussells, 18 July 1925 .— Agenda'll. Progress of Farm Women’s Clubs 
in the different countries and suitable methods of encouragement; 2. Proposals 
for the organisation of an International Congress of Farm womens’ Clubs. 

69. France : Internationa! Dairying Week at Lyons, 5-12 Septem¬ 
ber 1925 . 

70. Scotland: First Conference of the World Federation of Edu¬ 
cation Association®, Edinburgh, 26-27 July 1925 * This Federation 
was founded in July 1923 at San Francisco (IT. 3 . A.). The subjects discussed 
at the Conference were: I. The under school age period and kinderga rUai s 
2. Elementary schools; 3. Secondary schools; ,j. Character Induing ; 5. Illi¬ 
terates ; 6 , The. teaching of adults ; 7. Training of teachers ; X. Problems of 
hygiene ; 9. The World University; 10. The teaching of history from the in¬ 
ternational point of view. 

' 71. Italy : First International Malaria Conference, Rome, 4-6 Octo¬ 
ber 1925 . — Five sections: 1. Anopheles and malaria ; 2. Biology of 
the parasites ; single and multiple parasites ; 3. Alkaloids and quinine and the 
therapeutic treatment of malaria; 4. Epidemiological factors and therapeutic 
treatment of malaria; 5. Propaganda and statistics, 1 The foundation in 
Italy of an International Institute of malarial studies was discussed and ap¬ 
proved. ; 

,, 72. Rumania : Sixth International Chemistry Congress, ©nearest 
22-25 June 1925 . — This was held under the Chairmanship of' Sir Witaiam 
P rofessor of Cambridge University and President of the 'In¬ 
ternational Union of Pure and Applied Chemistry, Eighteen nations took 
part in the Conference : am important resolution was passed in reference to the 
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International Research Council (Conseil International de Recherches ). Unanimous 
approval was given to the resolution inserted., by request of the Copenhagen 
Conference, in the agenda of the Bucarest meeting. This resolution recognises 
that it would, be advantageous for the International Research Council so to 
amend its rules that any country on becoming a member of the Teague of 
Nations should, be admitted to membership of Unions affiliated to the Inter¬ 
national Council. Amongst various technical questions discussed? Professor 
P. Gxordani of the Naples Polytechnic dealt with the problem of nitrogen. 
A desire was expressed on behalf of the Belgian delegates that the Union would 
study improved methods of preservation of paper and ink and Rumania 
expressed the wish that the Union would take up the question of agricultural 
chemistry. It -was decided that these two last questions should be considered 
by the sections concerned of the Consultative Committee of the Union on 
which a certain number of nations are already represented. Professor B. Pour- 
neajj (Prance) member of the Academic de Medeeine and Director of the Pas¬ 
teur Institute dealt with the relations between the chemical composition of bo¬ 
dies and their physiological properties. 

In regard to the head quart es of the next Conference the invitation of the 
American Delegate was accepted to hold the Conference at Washington' 
in September 1926. This is the more appropriate as the United States are then 
to commemorate the 150th anniversary of their Independence and the American 
Chemical Society the. 50th anniversary of its foundation. 

73. Poland : XII International Congress of Agriculture, Warsaw, 
21-24 June 1925 — As a continuation of the notice of this Congress appear¬ 
ing in an earlier number (Vol. Ill, 3) some account may be given of the resolu¬ 
tions adopted by those Sections which discussed subjects of more general im¬ 
portance, and more closely connected with the scope of this Review, viz. the 
problems of the ‘rural industries and of agricultural instruction. In the next 
number, some detail will be inserted as to the subjects of technical importance 
handled by the Congress. 

Section IV. Agricultural Industries. — 1. The Congress recognises that 
the guiding policy should be that of inducing agriculturists, small and large, 
to prepare their own products, and to secure the sale, and that it is therefore 
necessary to consider ; (#) the formation of producers" unions and the due 
establishment by these unions of the funds required for the transformation 
of the existing organisations into co-operative societies or profit-sharing asso¬ 
ciations ; (b) the training of the experts who are required to manage these 
societies 1 and to ensure their progress. In the meantime while waiting for 
the complete realisation of this scheme, an undertaking should, be obtained 
from the manufacturers who transform agricultural products that once the 
cost price, either of the raw material, or of the process, is covered, the profits 
or losses shall, be charged proportionately to the capital invested in the produc¬ 
tion or transformation of a single unit of produce. 

2, In view of the importance of the industrialisation of agriculture and 
especially of industrialisation based on co-operation, it is recommended'that 
information relating to the 'type of management, the form of organization 
and the financial results obtained in co-operative societies of the purely in¬ 
dustrial type' as well as in co-operative agricultural societies ' for purchase and' 
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sale, should be collected, throughout the world, and, published under the form 
of a special report by the International Institute of Agriculture. 

3. With the object of developing agricultural production, the industrial 
use of alcohol should be intensified in every possible way. 

In addition Section IV approved the following conclusions with reference 
to the cultivation of beet root-sugar. 

A Permanent Office of Sugar-beet Growers should be set up at the Inter¬ 
national Institute of Agriculture ; competitions should be arranged in regard 
to the implements required for the mechanical labour used in the cultivation 
of sugar-beet; an International Commission of Sugar-beet Growers should be 
formed for the study of methods of organisation of work and fbr propaganda 
in favour of the consumption of beet sugar ; the tendency to apply agricultural 
principles-to the sugar industry should be strengthened, the application varying 
in each country in respect of form ; steps should be taken in the different 
countries to safeguard beet cultivation and the beet sugar industry. 

Section V. Agricultural Instruction. — As regards the diffusion of agri¬ 
cultural knowledge among the mass of the rural population, a resolution was 
passed for the collaboration, both in respect of organization and finance, of 
the Governments, the Chambers of Agriculture, the agricultural associations, 
etc. The practical work in connection with this will devolve upon the asso¬ 
ciations with rural bias, e. g. farmers’ clubs, farmwomens’ clubs, etc., these 
latter to be formed wherever required. The instruction should be supple¬ 
mented by lectures suited to the different localities ; by visits to experiment 
stations, farms, etc.; excursions and practical demonstrations, the organization 
of farm apprenticeships, suitable literature libraries, etc. The propaganda 
for agricultural education must without exception be conducted on lines pa¬ 
rallel to the organisation and advance of agriculture; further, in view of the im¬ 
portance of womens’ work in the country, a special section should be instituted 
at all future congresses for the study of problems relating to rural house¬ 
wifery. 

The problem of agricultural instruction among the masses was then, con¬ 
sidered from the point of view of general education given with a rural bias and 
so arranged as to exercise a valuable influence on the development and improve¬ 
ment of the general conditions of rural life. Primary education should be So 
designed as to encourage a strong feeling for the country side, and with a view 
to making the school work more instructive and recreative, practical work 
and excursions should be multiplied, while every rural primary school should 
have its demonstration garden and its natural history collections. The train¬ 
ing college courses must in their turn be adapted to form the character of the 
teacher to impart a love of the country, the development of resource fulness 
in adapting instruction to local needs, and an interest in taking a share in the 
improvement of the agricultural and social conditions of the district. 

As regards the organisation of farm apprenticeship, the Congress has 
, finally resolved that the managing heads of the lower and middle agricultural 
schools should themselves direct the apprenticeship courses of their pupils, 
and the lecturer in the higher schools should assist in the drawing up of the 
scheme of "apprenticeship. ' 

The apprenticeships, should cover at'least the periods of the more Ini- 
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portant field work and for that purpose full advantage should be taken of the 
winter, spring and autumn vacations. Those who do not intend to specialise 
should complete their practice on farms which are well managed and of high 
yield. The object of apprenticeship which is coincident with a Course of study 
is to initiate the apprentices into manual work, agricultural work in general 
and organisation of work. In this way the knowledge acquired in theory is 
deepened and skill in management of the farm is attained. 

An international exchange of apprentices with visits to wellknown faun 
undertakings arid establishments for special forms of production might be 
organised on a large scale. (Received by the Institute from the Secretariat 
of the Organising Committee of the Congress). 

74. Switzerland : Internationa! Congress on Agriculture. Davos 
August 1925 . 

73, Germany : Fourth General Meeting of the Colloid Associations 
(Kolloid-Gesellschaft). Nuremberg, 5-7 September 1925 .— This meet¬ 
ing was held immediately after the fourth general meeting of the Society of 
German Chemists, ( Vevein Deutscher Chemikev) . The principal subject of 
discussion was experimental methods of Colloid Chemistry. 

76. France : Congress of the Scientific Societies of Burgundy, 
Auxerre, 5-7 June 1925 . — The agenda included ill the scientific section 
agricultural and botanical maping. 

77. Flanders Hop Week. Hazelbrouck, 4-12 October 1925 . — 
This was held on the occasion of the Flanders Hop Competition, organised 
by the Hop Cultivators ? Union. 

78. Italy : Second Conference of South Italian Agriculturalists, 
Rome, 29-30 June 1925 . — This Conference was summoned by the Organising 
Committee of the Consortia of land improvement for Southern Italy and the 
Islands. Subjects discussed : Aw. A. Martini : Rand improvements of Ca¬ 
labria ; Aw. D. S. Ceci : The Improvement of the Tableland of Apulia in cer¬ 
tain technical and legislative respects ; Prof. B. Congedo : The work of the 
Co-operative Societies in comiection with the carrying out of improvement 
schemes ; Cav. D. Lacava : The work of the Committee ; Legislation for control 
of Malaria ; Ing. R. Curato: Irrigation in the South of Italy from the technic¬ 
al and economic point of view : Prof. C. Cimino : Defects and omissions in 
the land improvement and agricultural credit legislation with referenced© 
Southern Italy ; Prof. G.. SCAbiSK : Needs of Southern Italy and their financies ; 
Dr. L. Pang : Land improvement legislation and the work of the Consortia ; 
A. Mazzotto : The Improvement of agricultural land ; Dr. A. Rizzo : The 
improvements in the provinces. 

79. Italy ; Conference of the Lombard Silk Worm Breeding Agri¬ 
cultural Institutions. Milan, 11 July 1925 . 

80. Italy : First National Congress of Importers ■ and, Exporters* 
Milan, 5-6 December 1925 . 

Exhibitions , Fairs and Competitions . 

81. Austria : International Agricultural Exhibition. Vienna, 6-13 
September 1925 . 

15 — Agr . ingl , . ■ • 1 
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82„ Great Britain : 7 th International Tobacco Exhibition, London?. 
9-16 May i 925 . —* Organized by the London Tabacco Associations* Light 
nations represented : Czeco-Slovakia. Cuba, Egypt, Greece, Italy, Holland, 
United States, Turkey* 

83. Switzerland : Internationa! Exhibition of Inland Navigation 
and of the Exploitation of Hydraulic Power* Basel* 1 July -15 Sep¬ 
tember 1926 * — The exhibition will be held on the occasion of the inaugu¬ 
ration of the new Rhine Port installations, as initiated by the city of Basel. 

84. The 32 nd Travelling Exibition of the German Agricultural 
Society (D. L. G*) — This exhibition will be held ill Breslau (Silesia) from 31 
May to 6 June 1926. Special trains at reduced fares will be run in connection, 
with the Breslau Travelling Exhibition from 31 May to 6 June for societies 
and members of agricultural authorities. A reduction of 35 per cent, will 
be made on the ordinary fares. Tickets for the special trains for the members 
of agriculturel authorities will be sold by the State Railway Company up to 
two days before the dates on which the trains are advertised to run. In the 
case of the sale of an insufficient number of tickets only, the train will be can¬ 
celled. Passengers will probably be able to return frem Breslau by any of the 
ordinary trains. Requests for special trains should be addressed without delay 
by agricultural authorities to the offices of the Society, Berlin S, W. n. Des- 
sauerstfasse 14. 

The reduction for societies, when the party consists of less than 30 mem¬ 
bers, is 25 % for second, third and fourth class tickets. Schools of Agriculture, 
High schools, etc., may obtain a 50 % reduction for a party of at least ten 
persons.. 

85. Germany : National Exhibition of i( German wine 55 ( u Bent- 
sober Wein ”), Coblenz* 8 August -13 September 1925 . 

86. Germany : Twentieth Brewery Exhibition, Berlin, 5-13 Octo¬ 
ber 1925 . — This was held on the occasion of the Autumn meeting of the 
Experimental Brewing Institute at Berlin ( Versuchs-tmd Lehranstalt fur Bremer ei) 
and it coincided in 1 time with the XXII Exhibition of Baileys and Hops. 
Particulars may be had from: Institute fur Garungsgewerbe, Seestr, 12-15 Berlin, 
n® 65. 

87. Austria : Sample Fair, Innsbruck, 4-11 October 1925 . 

88. Austria ; Second Brown Swiss Breed Bulls Fair, S, Michele 
near Leoben, Styria, 20 September 1925 . 

89. Egypt : Agricultural and Industrial Exhibition, Cairo, 20 
February-6 March 1926 . — Agricultural Section : r. Agricultural products ; 
2, Agricultural industries. 3. Live stock; 4. Poultry; 5. Stock Hygiene ; 
6 . Agriculture ; 7. Fruit; 8. Sericulture. Industrial Section : 1 Motor machinery; 
2. Farm implements etc.; 3. Transport equipment; 4. Textile products; 
5. Furniture; 6. Rural buildings. 

90. United States: Cattle Show, Portland, 31 October -5 November 
; 1925 . 

91. United States: Petroleum Exhibition, Tulsa, 1-10 October 1925 . 

92; France: Olive Oil Exhibition, Lyons, 5-12 November 1925 . 

— Fivesections: Olive oil; Preserved olives ; By-products ; Packing materials; 
"Machinery. 1 - 
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93. Italy : Electro-cultivation Exhibition, Milan, 12-27 April 1926 , 
— The exhibition will include : 1) a section tor special electric machinery 
movable transforming huts, transportable motors, etc.); 2) a section for 
farm machines of various kinds driven by electric power ; 3) a ploughing 
demonstration ; 4) an exhibition of miniature models, of drawings and photo¬ 
graphs of reclamation works, irrigation, etc., carried out by electrical methods ; 
5. cinema films showing machinery which is too heavy to be transported to the 
exhibition. 

94. Italy: Grain and Peach Show, Verona. 9-12 August " 1925 , 

95. Italy: Stock Show, Como, 1-2 September 1925 , 

96. Rumania : Sample Pair, Chisinau, 15-30 September 1925 , 

97. Switzerland : Brown Swiss Breed Bui! Fair, Zug, 2-4 Septem¬ 
ber* 1925 , — Organised by the Swiss Federation of the Consortia for Brown 
Swiss Breed 

Development of Agriculture in Various, Countries . 

98. Austria: Agrarian Reform. —Under tins title (Die Agrarreform 
Oesterreichs) Ur. Hermann Kaxabrpnner of Vienna has published an exhaus¬ 
tive critical article, dealing with the subject especially from the legislative 
point of view (Beric-hie iiber Landwirtschaft, published by the German Reichsmi- 
nisterhim fur Ernahrung und Landwirtschaft, New Series, Vol. Ill, Part I, 
pp. 124-136. Berlin, 1925). 

99. Florida and Rubber Production. —,— At the present time the 
United States utilise 75 % of the world's total production of rubber, but 
produce only 2 % and the United States rubber interests have studied Florida 
as a rubber producing State. The average yield of plantations in the Bast is 
about 300 lb. per acre, at which rate 2,725,300 acres would be needed to 
supply the United States' requirements. The climate is satisfactory and an 
area of over 5,000,000 acres has been found which is considered to be suitable 
when drained. The cost of labour in Florida would prevent profitable cultiva¬ 
tion of Hevea unless other methods of latex extraction can be discovered, but 
this drawback may not apply to other types of rubber plants, from which the 
latex may be extracted by mechanical methods. Extensive experiments are 
being carried out. (India Rubber World, Vol. LXXXX, No. 3, 1925). 

100. United States to grow Rubber in Liberia. — American rubber 
interests have negotiated for an extensive tract of land (about 1,000,000 acres} 
in Liberia for growing plantation rubber on a large scale. It is expected that 
yields of crude rubber will be available in, five years. (The India Rubber 
World, Vol. LXXII, No. 5, New York, 1925). 

101. Crop Production in India: A critical survey of its problems, by 
A. Howard, C. I. E., Director of the Agricultural Experiment Institute, Indore 
Central India (pp. 200, xos. 6 d P Oxford University Press, London), (ft Nature », 
July 4, 1925). 

102. Rumania,: State Co-operation in the Improvement of the 
Cultivation of the Expropriated Lands, — An article appears on tills subject 
in the Buletinul AgricrMurei. The author first expresses some general views 
on the agrarian reform in Rumania, giving statistics of the appropriation and 
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division of the land. He then reviews the measures taken by the'Rumanian 
Goveminent for a rapid improvement of agricultural production. On the 
completion of the agrarian reform, the confusion introduced into the cropping 
of the following year was such as to reduce considerably both the cultivated 
area and the quality of the products, thus showing that the peasant cultivation 
did not fully meet the requirements of the time and of the country. The State 
immediately introduced measures calculated to systematize and improve pro¬ 
duction while at the same time exerting a direct influence on peasant cultiva¬ 
tion. Factories were put up, nurseries made and centres of scientific agricul¬ 
ture were established according to modem |)rinciples. At the same time the 
Casa Cenivale a hnpvoprieiarvvsi (Central Bank of Tandowners) by means of the 
Centvala Obstiilor Satesti undertook extensive propaganda work with a view to 
grouping the peasants in agricultural co-operative societies through winch 
farmers are to be supplied with agricultural machinery, utensils, etc., and 
which at the same time secure the sale of the produce of members. Hence 
in the former kingdom there came into existence 315 agricultural co-operative 
societies with 19,270,586 lei of subscribed capital, and 16,835 members and a 
paid up capital of 3,917,613. In Bessarabia 476 agricultural co-operative 
societies were constituted with 27,156 members and 7, 73 6 ,786 lei 01 subscribed 
and 1,064,355 paid up capital. In Bessarabia, following on the winding up 
of the “ Casa Noasira '* another 20 agricultural co-operative societies were 
instituted with 1748 members, subscribed capital of 759,570, and paid up capi¬ 
tal of 141,896 lei. In Ardeal the old type of co-operative societies were by 
degrees transformed into co-operative societies of the type existing in the for¬ 
mer Kingdom, the whole agricultural co-operative movement thus becoming 
homogenous In Bukovliia co-operation is still in early stages. In addition 
to these measures and the grant of one million lei for addition to the livestock, 
the State has organized district exhibitions as a means of supervising and 
stimulating agricultural producers. In February 1924 the Congress of the 
Societies of Agricultural Bxperts drew up a complete programme of new prac¬ 
tical measures based strongly on government support, which are beiiig carried 
into effect at the present time. (Chilovu D. C. Agrarian Reform in Rumania, 
Buletinul Agricullurci 9 Vol. IV, 1924, October-December, No. 10-12. Bucarest), 

103. Rumania: Settlements in Transylvania. — The policy adopt¬ 
ed by the Rumanian Government of transferring part of the population of 
the mountain districts to the extensive, thinly populated areas of Western 
Transylvania, is being carried out in acordance with economic principles, the 
settlers being accomodated in new villages. 

, The success of these settlements largely depends on the extent to which 
the State is prepared to assist the settlers (CiomacL. 1 . “ Colonizarile din Tran- 
silvania " Viata Agricola , Year XVI, No. 5, pag. 141-143. Bucarest 1 March 
1925). 

104. Rumania ; Assistance to Agriculture in Bessarabia. — Vbr- 
SCOGEi, writing in Viata Agricola, a Rumanian periodical, gives a vivid des¬ 
cription of the deplorable state of the orchards, which are ravaged by parasites, 
of fields overrun with weeds, and of the utter ignorance of the peasants as 
regards, rotation of crops and modern methods of cultivation., The writer 
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suggests, as likely to benefit cultivation in Bessarabia, organization on tile fol¬ 
lowing lines : 

1. Model gardens and experimental fields; 

2. Depots for the distribution of seeds, insecticides and agricultural 
rnacliiii.es to the population, at cost price ; 

3. Plots for the production of selected seeds, utilising for this purpose 
the allotments so assigned under the agrarian reform ; 

4. Seed-testing stations and selection farms; 

5. Inspection of plant nurseries; 

6. Higher schools of agriculture; the issue of leaflets on farming sub¬ 
jects intended for the agricultural classes ; courses on all the various branches 
of agriculture. 

M iscellaneous. 

105. Brazil : Rural Welfare Work. — The following information of 
the health measures undertaken in the rural districts is taken from an article 
by Dr. R. D’Aembxda Magaehaes, General Secretary of the National Depart¬ 
ment of Public Health in Brazil. This form of welfare work was begun in 
1917, when prophylaxis was first introduced. With the formation of the De¬ 
partment, sanitary organisation on definite lines was undertaken. In 17 
States, this work is in the hands of expert officers of the Federal Government, 
who collaborate with the authorities in each State, expenses being shared by the 
Central Government and the government of each State. The offices of the ser¬ 
vice are situated in the various State capitals, and from these centres superin¬ 
tendence is effected of the country town dispensaries, many of which further 
by all means in their power the increased use of prophylactic measures. With 
this co-operation on the part of the country towns, an efficient health organ¬ 
isation is being gradually formed, which has already done good work in com¬ 
batting the two serious endemic diseases of the Brazilian rural districts, 
ancliylostomiasis and malaria, the methods followed being actual medical 
treatment of the sufferers and tlxe installation of drainage works on a small 
scale. 

District hospitals have been established in some States. (Dr. R. d’Ar,- 
mbida !MagaehaES. Progreso vSanitario do Brasil. Bile tin Commercial do Brasil 
year IV, No. 25. Rio de Janeiro, >5). 

106. Brazil Forest Reserves, — J. REVENUE Sieva in the Boldin 

do Ministeno da Agricultural Industrial, e Commercio (Year XIV, No. 6, Rio de 
Janeiro, 1925) discusses the organisation 01 the forest service of the Republic 
in reference to the Decree of 28 December 1921' by which the Service was 
instituted. The writer enumerates the various types of lands which could be 
utilised by the Federal Government for purposes' of re-afforestation, and ex¬ 
presses the 1 opinion that the Ministry of Agriculture, Industry and Commerce 
should direct that a detailed report should be prepared, giving full particulars 
relating to area, location, nature, etc., of all'the Federal lands. On the basis 
of this report for which the assistance of, the various departments and officials 
would be required throughout the Republic, it would be possible to prepare a 
map of these areas. 1 
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107. Denmark: Fruit Storage Experiments*—* Experiments in the 
storage of apples and pears were begun in 19x8 at Blangsted (Denmark) in 
a building erected in 19x7 and consisting of an ordinary cellar and a cold 
storage plant of fruit. Comparisons were made between storage of apples 
and pears in cellars and in cold storage rooms at temperatures of 4.5, 3.5, 2.5, 
1.5* 0.50 C. Other experiments were carried out in cellars and cold storage 
rooms which were (a) unventilated, (b) ventilated, (c) with the addition of 
ozone. 

The main results were as follows ; 

The keeping power of fruit varies greatly from year to year. All varieties 
of apples and pears kept much longer in a cold storage room than in a cellar. 
During the winter months, after removal from cold storage, fruit kept fresh 
for at least two weeks, with the exception of the variety Nouveau Poiteaupn 
which core rot was found. The flavour of apples does not seem to be affected 
by the temperatures or duration of storage. Pears picked before they are 
ripe do not obtain a good flavour when ripened at a low temperature. Some 
varieties lose flavour under protracted storage. Ventilation with outer air 
or the generation of ozone, does not seem to increase the keeping power of 
fruit. Scabby fruit does not keep as well as sound fruit. Wrapping the fruit 
in tissue paper seems to have no preservative effect,but generally enhances its 
beauty. Pine, dry, powdered peat as a packing material increases' the keeping 
power of fruit by one month or more. Large fruits do not keep as well as 
smaller ones from the same tree. (Ice and Cold Storage, Vol. XXV 1 T, No. 317, 
London 1924). 

108. Egypt: Agricultural Films. -— In an article in the Bulletin de 
V Union des Agriculteurs d'&gypte, PxERRB ICHAC, Ing. Agr. draws attention 
to the advantage which Egyptian agriculture would derive from a use of the 
cinema, on lines similar to those followed with successful results in many Eu¬ 
ropean and American countries. The writer points out that throughout the 
valley of the Nile lectures could be given accompanied with Aims, the necessary 
apparatus being transported on lorries. These lectures would deal with purely 
agricultural matters and with such rudimentary principles of hygiene and local 
prophylaxis as may be of practical use to the fellah. (P. ICHAC Le Cin&na an 
service de Tagriculture. (Bull. Un. Agr. d’&gypte, Year 35, No. 162, Cairo, 1925). 

109. United States: Agricultural Films — The Department of Agri¬ 
culture of the United States lias published an interesting circular in the form 
of a leaflet from which may be gathered abundant data ■ on the' agricultural 
propaganda in these States carried on by means of films, An explanation is 
given of the methods of distribution of the films and of the way to apply for 
their; loan. The individual or organization asking for them is expected to 
pay only the postage or transport expenses both ways. The application 
must be addressed to the Office of Motion Pictures ; Extension Service , United 
States Department of Agriculture , Washington D. C., Copies of the films nxay 
also be bought at, prices already fixed, and the conditions governing such pur¬ 
chases are that no changes are to be made in the subject matter of the films 
without approval from the department and that no commercial or adverti¬ 
sing matter be added to or inserted in the- film: Titles in foreign languages, 
if desired, maylbe obtained at additional cost. 
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A catalogue of the films ot the Department is added. The titles are arrang¬ 
ed by subjects and reference is made in each case to the special Department 
{Bureau of Animal Industry, Bureau of Dairying, Bureau of Entomology, 
Bureau of Plant Industry, etc.). The films thus treat of farm animals, 
-(cattle, horses, sheep, swine, fowls) : wild animals, crops, rural engineering, 
■forestry, entomology, trade in agricultural products, rural organization (Mo¬ 
tion Pictures, of the United States Department of Agriculture, Miscellaneous 
Circular No. 27. Washington, 1924). 

no. Fisheries in the Antilles. — A number of American scientific 
Institutes have decided to contribute 100,000 dollars for the organization of 
a mission which is to make deep sea soundings and to examine the possibilities 
of fisheries in the waters of the Antilles. {Revue generate du Froid et des indus¬ 
tries frigorifiques, Year 6 , No. 8 . Paris, 1925 ). 

in. United States : Discovery of Potash Deposits in Texas. — 
The Geological Survey of the United States has recently discovered extensive 
potash beds in Texas. The mineral is in the form of polyhalite, analyses from 
borings giving from 4 to 11.21 % K 2 G. 

The tract of country in which potash has been found is about 275 miles 
by 125 miles, but data are not yet sufficient on which to base accurate estima¬ 
tions as to area or value ; geologists are of the opinion, however, that the 
beds Will be found to be of large extent [American Forests, Vol. 31, No. 375, 
Washington, D. C., 1925). 

112. Forest Fires. — Ing. P. president of the Insiilut de la 

Science du Feu has recently published a critical study on the subject of forest 
fires. The writer discusses the theories held as to the outbreaks of fire among 
growing trees or plants and the methods adopted for extinguishing such fires. 
After a clear exposition of the various, conflicting views, he rejects the majority 
■and comes to the conclusion that forest fires are caused solely by spontaneous 
combustion. This being the case, the only effective means of checking the 
fire, once it has broken out, would be the removal of the forest litter. The 
writer deals exhaustively with the practical and theoretical aspects of the pro¬ 
blem and the methods adopted to prevent and, check these conflagrations. 
(F&XCien Mbnotte, 3 *£tude sur les incendies de for&ts. Institut de la Science 
4 u Feu , pp. 64, 8vo. Paris, 1925). 

113. Report of British Cotton Growing Association, presented at 
Manchester, June 12, 1925. The following information is contained in the 
Report: In India, sufficient seed of American types of cotton was distrib¬ 
uted in the Punjab last season to plant 100,000 acres. The output of Uganda 
■amounted to 126,600 bales, valued at 1^3,500,000. 1 Tanganyika exported 

17.500 bales. The Soudan produced 46,000 bales and the land is ready for 
planting 100,000 acres in the Makwar Dam area.' The output of Iraq was 

2.500 bales, a considerable increase, but production is limited by lack of ir¬ 
rigation and salinity of the soil due to absence of drainage. The estimate 
for Queensland for the present year is 17,000 bales. Excluding India, the total 
-output for the British Empire for 1924 is 261,900 bales, as compared with 
X 79 » 5 °° bales in 1923. By December 1926 it is estimated that the total 
■will, reach 500,000 bales. 
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114. Africa : Reclamation Schemes in. the Sahara. — The French 
Academy of Colonial Sciences (Academic das Sciences Coloniales) has opened a 
competition for 1925-26 on the subject of the Sahara. Competitors are re¬ 
quired to discuss the following particulars : 1. Scientific data; 2. Technical 
procedure ; 3. Stages of the work ; 4. Financial measures ; 5. Future prospects. 
The competition closes on 1 October 1926. The winner will be awarded a 
prize of 12,000 francs. Two or more writers can be allowed to collaborate. 
Enquiries : Academic des Sciences Coloniales , rue Mayet, ib-bis, Paris (Vi e C 

115. Shirley Institute Memoirs, VoL 3, 1924, pp. 362. (British Cot¬ 
ton Industry Rese rch Association. Manchester). The volume includes 
twenty-seven original papers in cotton research and contains an excellent 
summary of the literature on the action of light on dyes applied to cotton 
fabrics. (‘‘Nature” August, 1, 1925). 

116. Scotland : Experimental Sugar Beet Cultivation. — According 
to the report of the Commission appointed by the Scottish Board of Agricul¬ 
ture to ascertain whether the beet sugar industry could be successfully in¬ 
troduced into Scotland, experiments carried out in beet cultivation in various 
parts of Scotland, including the northern counties of Aberdeen, Moray. 
Nairn and Banff have given satisfactory results. The Commission is of 
opinion however that further investigation is necessary, while farmers should 
be properly acquainted with the methods of cultivation required before the 
scheme can be entertained as a profitable commercial proposition. Experi¬ 
ments must also be made to ascertain the most suitable time for sowing. 
Circulaiye hebdomadaire du Connie Central des jabvicants de Sucre de France. 
Year 37, No. 1893. 'Paris 1925). 

1x7. Australia : Refrigerated Fruit Transport. — At a recent 
meeting of the Australian Fruit Council a committee was appointed to draw 
up a report dealing with scientific research on the transport of fresh fruit. 
It was proposed that the separate sections of teclmical research undertaken 
in the various States should be co-ordinated, preferably in co-operation with 
the University of Cambridge. It was suggested that the subject of fruit 
transport be divided into three main sections : (a) the fruit ; (b) the ships' 

hold ; (U co-operation between producer and ship's engineer, The cost of the 
work to be slutted, proportionally by the Governments concerned. It us an¬ 
ticipated that the work could be carried out in about three years. (The Fruit 
World of Australasia, Vol. XXVI, No. 6 . Melbourne, .1025), 

1x8, South Africa; A Successful Co-operative Cotton Ginnery. 

•— The author gives a brief account of the history of cotton ginning, and the 
advantages to be derived from co-operation in this industry, especially as re¬ 
gards standardisation of the product. The Barberton Cotton Co-operative 
Company, formed in 1923, and its work is then described, and a summary of 
the regulations is given, which should be of interest to growers farming similar 
societies. 

The following advice is given to growers': ■ It is cheaper and more satis¬ 
factory to gin cotton which has been pooled according to grade, type and sta¬ 
ple, as the gins can then make long runs on one grade. If a grower sends four 
grades for ■ separate ginning, the gin will have to staid four times, for short 
runs. ' This means extra supervision, and the advantages of a large, modern 
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equipment are entirely lost. Growers are advised to pool their cotton, and to 
state merely whether their cotton is to be sold in South Africa or on the Euro¬ 
pean markets. (Journal of the Department of Agriculture , Union of South Africa , 
Vol. IX, No. 5, 1924)- 

119, Sugar in Kenya, — British East Africa — now Kenya Colony and 
Protectorate—was until 1920 virgin soil from the point of view of the sugar 
industry. Eor many years cane had been grown by both natives and Indians 
for their own consumption and the manufacture of a crude molasses sugar 
known as “ jaggery As with all sugar territories, molasses sugar has paved 
the way for its successor, the centrifugal product: 

In 1920 a valuable tract of 10,000 acres was secured by a commercial 
company, in the famous Kavirondo Valley, bordering on the native reserve 
and situated 570 miles from the Coast, while 18 miles further inland is Kisumu, 
Kenya's present terminus of the Uganda Railway on the shores of Victoria 
Nvanza. The altitude of the estate is approximately 4000 feet above sea 
level and it is about 4 miles south of the equator. 

The Kavirondo Valley is really a speck in the Great Rift Valley which 
cuts Africa in half longitudinally. Its dimensions are approximately 60 miles 
by 35, a good deal larger than the island of Mauritius, where 250,000 tons of 
sugar are produced per annum. This valley is an exceedingly fertile area 
inhabited by and reserved for the Kavirondo tribe, who number about i,ooo,ooq. 
The soil, an accumulation of centuries of silt washings from the surrounding 
ranges, varies from a red decomposed granite on the slopes to a rich, loose, 
black cotton, loam on the plains. Practically the whole area is well watered 
by countless small streams from the enclosing mountains. There are also 
possibilities of irrigation from Victoria Nyanza and the day no doubt will 
come when the waters of the world's largest fresh water lake will be harnessed 
for power and agriculture throughout the valley. A dry climate, with an aver¬ 
age } r early rainfall of 45 inches, will make white settlement a lucrative agri¬ 
cultural proposition. 

The labour question to-day is probably without parallel in any part of 
the world. The Kavirondo is docile and tractable and bis shortcomings in 
energy are balanced by his low wage of ten shillings per month, with a food 
ration of maize meal. 

The Victoria Nyanza Sugar Company actually commenced operations in 
1921,, and planted a drought-resisting cane known as “ Uba ", probably of 
East Indian origin. Subsequent propagation of various canes from Australia 
and Java, together with the Central African native cane “ Kampala ", is prov¬ 
ing successful, though, as yet, Uba is responsible for 90 % of the crop. 

Maturity is reached after 20 months and a short experience of plant and 
ratoon crops indicates that a 20 ton crop per acre, averaging over the 2nd 
ratoon, may reasonably be anticipated.' Uba is a' hardy cane of 1,5 % fibre 
and approximately 13.7 % sucrose, and contains an excess of gums and re¬ 
ducing sugars which make its milling and white sugar 1 extraction a matter of 
greater difficulty than is the case with the softer canes of other countries. 

The Company possesses (1924) a modern 14 roller mill and with an output 
of 25 tons per hour. A good class of plantation white sugar is "being turned 
out for local consumption and East African export. 
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New ground has been broken and further developments are in prospect 
as there is little doubt that Kenya offers excellent prospects as a sugar produc¬ 
ing country. (Comunicated by Mr. G. ft. MAYERS Managing Director , Vic¬ 
toria Nyanza Sis gar Company) • ' 

Since receipt of the above, the 1924-25 Report of the Company has 
appeared and shows that, doting that period 20 073 tons of cane where 
treated and 1385 tons of sugar manufactured. The total area planted is 
3876 acres. (Ed.) 

120. History of literature on Cheese-making. — According to a 
carefully written article by Prof. Costanxxno Gorini, with an ample list of 
references, the first reliable writings dealing with cheese-making appeared in 
1834, in the form of essays sent to the International Competition held by 
the Royal Institute of Science, literature and Art (/. R. Istituto di Science, 
Lettere ed Arti) of the Lombard-Venetian kingdom in 1834. The competitors 
were required to send a paper on " subjects closely connected with the inrpro- 
ment of cheese, with a view to establishing certain definite methods of improv¬ 
ing the quality of cheese and increasing the quantity produced ”, an exacting 
task, as Gobint remarks. As a result of this competition, in which seven 
competitors took part, two studies were published: one by L. PEWBGRINI, 
doctor of medicine and professor of physics chemistry and botany in the Uni¬ 
versity of Pavia, and the other by Riboni of the Botanical Gardens of Pavia. 

Gorini briefly reviews these two studies (the first of their kind) and gives 
an account of similar competitions subsequently held by the Society for the En¬ 
couragement of Arts and Crafts of Milan (Societa di incoraggiamento d'Arte 
e Mestieri), and the Royal Lombard Institute of Science and Literature. 
He also mentions other writings dealing with the subject, by Pietro Alberti 
(1846), Cario Antonio Landriant (1847), Giovanni Francesco Seemi, pro¬ 
fessor of physics, chemistry and mechanics applied to arts, of the Collegia Na - 
cionale di Torino, and Da vide Nava, teacher of chemistry in the Milanese So¬ 
ciety mentioned above. These writers were followed in more recent times by 
Mtrsso, Menozzx, Pirotta, Riboni, Gaetano Cantonx, Sormani and Gigli. 
It was only in 1878-9, however, that the bacteriology of milk was first dealt 
with in Italy, the subject being mentioned in four letters written by PiroXXA 
and Riboni. In the last twenty years Gorini has himself published books 
on microbiology in connection with cheese, and Milan has thus kept up a tradi¬ 
tion which led to the study of cheese-making from the biochemical standpoint, 
an example which is now being followed on other countries., (Prof CgstanTINO 
Gorini “ LTstituto Lombardo, culla di stud! caseari Rendicanto del R. 
Istituto Lombardo di Science e Lettere, series II, Vol. LVIII, No. 1-7. Milan, 
19 25). 

121. Ths Study of Flora in the Dutch Indies. — The Bulletin of the 
'Botanical Garden of Buitenzorg, published at Batavia and edited by Drs. 
W. M. Van Lebttwbn, F. Von Faber, I. G. B. Betjmbe (of whom the last 
named suceeded Dr. J. J . Smith in the directorship of the Herbarium) contains 
a scholary study on the' Sapotaceae, Sarcospermaceae, and Boetlagellaceae 
of the 'Dutch' Indies,, Malay peninsula mid Philippine islands* penned by 
Dr. H. J. LAM. The writer has availed himself of the large collection possessed 
by the Herbarium of Buitenzorg, and the two Herbariums of Manila'and Sin- 
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gapore. The subject is handled in an accurate and original manner, its in¬ 
terest being enhanced by many excellent illustrations. {“ Stands Planten- 
luin ”, Jar din Botanique de Buitenzovg, Bulletin, Series III, Vol. VTI; Nos. 1-2 ; 
289 pp, in-S®, 6 5 ill Batavia, 1925). 

122. Rumania : Cotton Growing* —- Following on careful study and 
practical testing of the best known varieties of Egyptian and Macedonian 
cotton, and other varieties, the Rumanian Ministry of Agriculture has had 
tlie following varieties of cotton seed imported into the country and placed 
at the disposal of cotton planters : “ Sakellaridis ”, a late maturing variety, 
suitable for irrigated plantations ; it is most in demand on the market, and 
has the longest, softest, and strongest staple; “ Pelion ”, medium growth 
suitable for plantations situated in the Danube lowlands ; " Ashmuni ”, a 
quickly maturing variety, suitable for Oltena and the Banat, and “ Balcanica ” 
for Southern Dobrudja and Quadriiaterre. (’“ Viata Agricola ”, Year XVI, No. 6, 
p. 90. Bucarest, March 15th 1925). 

123. Rumania : Introduction of Medicinal Herb cultivation* — 
In view of the fact that the climate of Rumania is particularly suitable for 
the cultivation of most medicinal plants, which already form a considerable 
portion of the Flora of Rumania, the Department of Agricultural Instruction 
in the Ministry of Agriculture decided, at the beginning of 1925, that these 
plants should be introduced into all the Schools of Agriculture. It is intended 
subsequently to extend the cultivation of these plants with a view to producing 
a sufficient supply for Rumania’s requirements, and in course of time, adding 
materially to the country’s revenue by exporting them. (“ Viata Agricola ”, 
Year XVI, No. 6. Bucarest, March 15th 1925). 

124. The Works of Cex,so Ubpiant. — The complete works of this 
Italian biologist, which possess so high a value for agriculture, are being 
collected by Prof. De Domtnicxs into one volume of about 1500 pages in 
16.mo For copies apply to the widow of the late scientist, Signora Emma 
Ulpiani, San Benedetto del Tronto, Ascoli Plceno, Italia. 

Journals and Reviews . 

125. The 156th volume (nos. r -4) of the Biochemische Zeitschrift takes 
the form of a jubilee number to celebrate the 60th birthday of Max CrBmer, 
professor of physiology in the Veterinary Institute in Berlin. The volume 
contains about 400 pages, with illustrations, and articles written by eminent 
German and foreign biologists. Among those who have collaborated are 
Abperhapben, Roseneeed, Magnus-Ebvy, Pringsheim and others. 

' 126, 44 Boletxn Arrocero is the title of the official organ of the Union of' 
Rice Planters, Chamber of Sueca, Valencia, Spain ( Union Agricultores Arroce¬ 
ro s y de la Camara Arrocera de Sueca) , The first number of this bulletin, which 
is edited by D. R. Pom De Mora, appeared in April 1925 ; and the value 
of the periodical both from the practical and scientific standpoint, is apparent 
from the numbers that have so far appeared. Rice problems affecting Spain 
and other rice-growing countries are discussed in the periodical. — Editor 
and Publisher : Calle del Maz, 29, pral. (Valencia). 
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127. 44 Wheat Studies ’* is the title under which the Food Research Insti¬ 
tute of the Staiidford University, California, is publishing a series of essays 
dealing with wheat problems throughout the world. The numbers forming 
the first volume appeared monthly from December 1924 to April 1925. .Each 
article is illustrated by numerous diagrams. 

128. The Revue Agricole de PAfrique dm Mord has devoted a special 
Humberto Co-operative Cereal Stores in Bnrdeau, Algeria,. This co-operative ele¬ 
vator started work on July 21st 1925, and handles grain produced in the vSersou 
region, which is particularly suitable for cereals. The warehouse which is very 
extensive, is provided with mechanical appliances and may be compared to the 
American “ Elevators c< and German “ Kornli.auser ”. There are two other 
co-operative elevators in Algeria, one at Brazza (department of Algiers) and 
one at Maalifs (department of Orano). Both of these are smaller and are not 
provided with machinery. (Boyrr-Banse and Furgier. Le dock cooperatif a 
eereales de Burdeau. Revue Agricole de I'Ajrique du Nord, Year 23, No. 301. 
Algiers 1925), 

129. France: A new Bulletin for Togo and Cameroon. — In accord¬ 
ance with instructions given the two French Commissioners in Togo and 
Cameroon, the Economic Agency of the African territories held by mandate 
(Agence iconmnique des Terntoires Af'dcains sous mandat) now Issues a monthly 
bulletin, the first number of which appeared in April 1,924 containing infor¬ 
mation ot an agricultural and economic nature, statistics, shipping news, appli¬ 
cations for and offers of posts, and extracts from the principal publications deal¬ 
ing with the region (Bulletin mensuel d* informations , 37 'Rue Taitbout, Paris). 

130. Special Huxley Number of 44 Nature ” : — “ Nature ” has pub¬ 
lished a special Huxley Centenary Number (May 4tli 1825-May 4th .1.925) to 
commemorate the centenary of the birth of Thomas Henry Huxuiv. The 
special number contains numerous biographical accounts of the great scientist 
as well as articles dealing with the far-reaching influence of his work on various 
branches of science. {Nature, V ol. 115, No. 2897. London 1925). 

131. The Indian Forester has celebrated its 50th birthday (1875-1925), 
No. 7, Vol. LI, of the periodical is issued in the form of an artistically illustrat¬ 
ed jubilee number and contains a number ot interesting retrospects relating 
to the Ixistoiy 01 1,crest cultivation in those regions. (The Indian lumpier, Ju¬ 
bilee Nunihe* 1875-1925, Vol. LL No. 7). 

132. 44 Italia Agricola ’% the organ of the Italian Federation of Agrarian 
Consortia, which has its headquarters in Piacenza (Italy) devotes a special num¬ 
ber to wheat problems, partitularlv those affecting Italy, it contains articles 
by eminent personalities in the agricultural world : C. Dragoni : A Brief 
Survey of Wheat,'Production and Trade throughout the world ; K. Morandi : 
Italy’s. Wheat Supply ; A. SBRPIERI : Wheat growing in Italy' viewed from the 
economic standpoint ; V. AnPE : Progress of scientific methods in their applica¬ 
tion to the wheat trade ; B. Azimonti : Wheat Growing in the South ; A. Ma~ 
rozzi ; Corn, and land reclamation ; F. Todaro : Improved varieties and in¬ 
creased production; A. Draghetti : Barliness in new wheats ; E. Bassi : 
Production and trade in selected seeds of crop plants in Italy. 

133. 44 La Terra M the Italian review which deals with the problem of 
national reconstruction devotes its eighth number (August 1925) to the difficult 
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problem o£ land reclamation in Southern Italy, Interesting articles appeal* 
on reclamation in the table land of Apulia, in Sardinia, the Ionic Province, 
and Calabria,, on irrigation in the dry districts oi Southern Italy, and on the 
legislation connected with land reclamation. {La Terra , Year x, No. 8, 'Bolo¬ 
gna, 1925). 

134. World Agriculture, the organ of the " World Agriculture Society ”, 
XJ, S. A., has published a special Czechoslovakia Number (Vol. IV, No. 3, 
1924, 137-9, Bast 25th Street, New York). The number contains illustrated 
articles on the various aspects of agriculture, forestry, animal industry, etc., 
in Czechoslovakia by Dr. V. Brdeik, Dr. F. Ttjmxjz, Dr. Marie Kukeova, 
Dr. A. MaTausbk, Dr. V. Sevcxk, Dr. J. Soucek. 


Personal . 

135. Gustave Andre, professor of the Insiitut National Agronomique of 
Paris has been elected a member of the Academie des Sciences , where he will 
occupy the seat left vacant by prof. Maquenne. Andre was a pupil and, 
collatorator of BBRTHBEOT, with whom he first undertook research work in 
connection with agricultural chemistry, devoting particular attention to the 
nitrogen cycle and phosphorus in vegetation and ascertaining the action of 
magnesium in the functioning of chlorophyl. At the IV International Soil 
Science Conference held in Rome in May 1925, Andre gave a successful lecture 
on “ Nitrification and its consequences in agriculture V 

136. The science of Agronomics has lost an eminent investigator in Bmxxb. 
Carpiaxjx, director of the Station of Chemistry and Agrarian Physics at Com- 
bleux. Pie collaborated with prof. B. Laurent in the considerable research 
work undertaken by the latter in the Botanical Laboratory of the well known 
Agricultural Institute there. He was greatly interested in questions concerning 
the feeding of livestock and the action of biogenic mineral substances. Among 
his man} T writings, he is responsible for a study on aviculture, the four editions 
of which testify to the well merited recognition it met with. 

137. The death is announced of Adrien HaieET, one of the most active 
and cultured, personalities in Belgian colonial circles. A11 indefatigable worker 
in the Congo, where he was placed at the head of important colonial companies, 
and in Malaya where he formed extensive plantations of Hevea and Elaeis , he 
had decided to return to the Belgian Congo, there to make use of the valuable 
experience he had 1 acquired in the P'ar Bast, when, after obtaining large grants 
of land for the Societi des Pahnoraies Congolaises with a view to oil palm growing, 
his plans were cut short by death. 

138. The death has occurred of Senateur PiBRRB PoQUET, member of the 
Superior Forestry Council of Belgium. Senateur Foquet was the owner of 
large areas of forest land which he supervised with exceptionally thorough 
knowledge. 45 years ago he began the progressive afforestation, of the forest of 
Luchy, which contained large numbers of unproductive cedar trees. Though not 
a pioneer in this work, he was one of the first to undertake it on a large scale. 

139. Dr. Wieeiam T. Hornaday of the New York Zoological Society has 
been awarded a gold'' medal by the International Congress for the Study and' 
Protection of Birds.' 
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140. The High School of Agriculture (Landwirtschajtliche Hochsclmle) of 
Hohenlieini (Germany) has lost one of its most distinguished professors in 
Dr. Oscar Kirchner, who occupied the Chair of Botany, and whose death 
occurred on April 25th 1925. 

141. The death is reported of Professor IT. MaxwBIA LEFRGY, on October 
14, at the age of 48, He was Professor of Entomology at the Imperial College 
of Science and Technology, London, and had already made a great reputation 
as an economic entomologist. In 1899 he was appointed entomologist to the 
Imperial Department of Agriculture for the West Indies, and subsequently 
became Imperial Entomologist for India. Prof. Lefroy published many 
official papers, and three important books. “ Indian Insect Pests ” (1.906) ; 
" Indian Insect Life ” (1910) ; and “ A Manual of Entomology ” (i 9 2 3 )- Lhe 
silk and cotton industries owe much to him and his advise on the destruction 
of insect enemies of tropical agriculture has been of great service. His death 
is attributed to his ardour in research, as he was overcome by gas fumes while 
experimenting in Ms laboratory at the Imperial College (The Times , London, 
October, 1925). 

142. Prof. Bartoeomeo MorBSCHX, Lecturer on Zootechnics in the Univer¬ 
sity of Rome, and Director General of Agriculture in the Ministry of Agricul¬ 
ture, from 1909 to 1918, lias recently died in Rome, at the age of 70. 

143. Henri Sagnier, permanent secretary of the French Academy of 
Agriculture has, received a noble tribute from the Academy on the occasion 
of Ms 88th birth-day. Editor of the Journal d* Agriculture pratique , a former 

' collaborator of Barrae, editor of the Journal d* Agriculture, a familiar figure 
to all those interested in the French agriculture at the present day, Sagnier 
may be considered to be a veteran of the agricultural press of the last half 
century. 

144. The death has been announced of Prof, Gunnar SchoTTE, Director 
of the Experimental Forestry Institute of Sweden. 

Prof. SchoTTE, to whose organising ability the Swedish Exjxviiuentai 
Institute owes much of its importance, was also well known as a dendrologist, 
being the author of studies on tire origin of forest seeds. In accordance with 
the wishes of the International Union of Experimental Forestry St at,ions, 
Prof. SchoTTE carried out experiments in connection with the cultivation of fo¬ 
rest seeds, especially as regards the Baltic Pine. Prof, SCHOTTE, died on August 
28th last, at the age of 51. 

145. The death has occurred, in a small village of the Woevre,' at Woe I 
(Meuse), of Leon Stef. the Honorary Forest Keeper, at the age of 68, after 
a long career as official of the Administration of French Forests. Most of his 
life was spent in the district of Verdun, among the thick woods which cover 
the slopes of the Cotes and' the plain of the Woevre, on the right bank of the 
''Meuse. 

146. The death is announced, at the age of 60, of Dr, Juiyius WorTmann, 
professor and former director of the Didactic and Experimental Institute 1 of 
Viticulture, and' fruit, and vegetable cultivation of Geisenheim (Lehr- mid 
Forschungsansialt fur Wein- 0 $i~ und Gartenbau )„ 

, Prof. WorTmann first occupied the post of lecturer at the University 
of Strasbourg, and was joint editor of the Botanical Journal (Bdianiscke ZeT 
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lung). In 1871 lie succeeded Prof. MueeER-Thurgau in tlie directorship of 
the .■Experimental Station for Plant Physiology (Pflanzenphysiologische Fey- 
sucks -Station), connected with the RoyalEnological and Horticultural Institute 
(j Konigliche Lehranstalt fur Wein- und Gartenbau). Pie published the outcome ot 
his researches in valuable studies on fermentation and plant diseases. In 
1894 he founded the first German yeast producing station, which was followed 
by the introduction of courses on fermentation. In 1903 he succeeded Prof. Rtj- 
BOPPH Goethe in the directorship of the Geiseriheini Institute mentioned above, 
which he reorganised and developed. He was president and member of 
various important viticultural associations, and in 1907 refused the post of 
Director of the Imperial Institut of agrarian Forest Biology of Berlin-Dalilem. 


Doth G. A JL BorghESANI, direttove responsabile. 





ORIGINAL ARTICLES 


A PHYTOTECHNICAL STUDY OF A USEFUL WILD 
BRAZILIAN PLANT. 


On the farm land surrounding 8. Bento das Images and Biotas, 
where the Bahia Agricultural School is situated, a wild plant may be 
found, growing alike freely on clay and sandy clay soils, as well as 
on the sandy and stiff soils, called in Brazil “ xnassape The plant 
is known locally among the peasants and shepherds by the name of 
gravitaia 

It is a member of the family Amaryllideae , but is not, though 
in many respects closely resembling it, the Carlotea , or Carapitaia, 
sometimes called of Arruda, which is an Amaryllis proper, but a 
member of another genus of the same family, viz. the genus Hypoxis, 
the species being known as Tuber brasiliensis . 

The plants belonging to the family of the Amaryllideae have 
textile, medicinal or poisonous properties, and are often very orna¬ 
mental The species here described, besides being ornamental, pro¬ 
vides excellent forage for cattle, and also a considerable quantity 
of edible, sacchariferous tubers. Although some species of Amaryll¬ 
ideae may be found in the temperate zones, they are properly 
speaking tropical plants, and the “ gravitaia ” which forms the sub¬ 
ject of this study is found in the northern parts of Brazil and Bahia 
where the average temperature is about 24 0 C. 

It is an annual, and non-resistant to drought, but on the other 
hand resists the cold season and the frosts of July and August. As 
during the torrid summer heats it only thrives in the shade, it may be 
regarded as a shade plant. 

The best season for sowing is the autumn. The plant was grown 
by the writer in 1901,1913, and 1914, and specimens obtained meas- 
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uied 1.6 m., 2 in., 2.20 m., 3.30 mu, 4.84 m., and had from 32 to 36 
leaves, 13 centimetres long and 0.034111. in width. 

Owing to the beauty of its flowers, the plant may be grown for 
ornamental purposes. The outer perianth is rose-colon red, paler 
on the inner side: the inner perianth is light green with red spots 
and dashes, the principal vein being of a red velvet colour. 

The plant may also be cultivated for its starchy, sacchariferous, 
edible tubers, of which an analysis will be given later ; these as well 
as the leaves make useful stock feed. 

Oxen and horses eat this plant readily and it is apt to be grazed 
down as soon as found. 

With a view to making a complete study of the development of 
this plant including flowering and fructification and for classifica¬ 
tion purposes, the writer in April 1902 transplanted a single specimen, 
found in a wild state, placing it in sandy clay soil with some humus, 
previously prepared. In the month of August on this single stem thus 
transplanted there were six 'well developed shoots and a bud or new 
shoot. One of the six shoots showed a single flower, while on a bi¬ 
fid shoot there were two peduncles each with two flowers, and on a 
trifid shoot two, each with three flowers. 

The tubers were larger than those produced by the plant in the 
wild state, when in rare cases only they exceed 0.035 m. in length, 
and 0.025 width, and attain measurements of 0.047 by 0.034 as 
shown in fig. 8. The tubers are slightly hairy externally, the leathery 
xanthophyllous epidermis is covered with a downy, velvety layer or 
surface of a straw- colour. 

Classification of the " Gravitaxa A 
The flower . 

The flower (figures 24 and 25) has a double perianth and the 
stamens and pistil are in the same flower and ripen simultaneously. 

The male organs (androeelum) consist of six hypogynous sta¬ 
mens with subulate filaments, i. e. thicker at the base than at the apex, 
as shown in figures 26 and 27 at a, h, and g, where they are represented 
at three stages of development. Up to the fourth day they differ 
in size, two being shorter or smaller and four larger or mote developed, 
in other words tetradynamous, as shown in figure 27 at a, b } and g. 

Prom the first to the second day the anthers which are ovoid 
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in form, become dark green instead of yellow, reddish, or red. The 
gynaeceum, pistil or carpel, consists of the inferior ovary, the tubular 
cylindrical style, and the trifid or tri-lobed stigma, shown in the 
figure at e. 

When the pollen is ripe the larger stamens bend over and ap¬ 
proach the ovary for fertilisation. 

According to the Ifinnean classification the flower is hexandrous 
and trigynous 

Figure 24 shows a flower at the apex of a shoot and a leaf. 

Figure 25 represents a terminal trifid branch shoot with a flower 
on each peduncle and four leaves. The flowers. A, B, and C, in figure 2 
show respectively the outer floral leaves which are rose-coloured, 
and the inner ones seen from the front, which are of a yellowish colour, 
with dark red spots. The third apical flower shows at C the inner 
perianth or floral leaf seen from, the back of a dark green colour spot¬ 
ted like the others. Figure 27 shows at C, C, and F the perianth 
leaves, seen as it were from within or from the outer edge; at a and 5 
are seen stamens with atrophied anthers. Figure 2S shows the pistil 
at the time of fertilisation, with the tri-lobed stigma and its sharply 
pointed lobes as seen at e. When these lobes are pollinated, the 
edges close over. 

Figure 26 represents the stamen at time of fertilisation and at d 9 
its dark green anther. 


The Fruit . 

The fruit is an inferior dehiscent capsule, with six divisions or 
loculi, each containing five or six seeds, orange coloured tending to 
red, of the shape and size of a pomegranate seed. 

Figure 29 shows the fruit cut in section and the arrangement 
of the seeds, and figure 30 the whole fruit showing dehiscence at point 
h } where the orange coloured seeds are shown. When these ripe seeds 
fall on the ground they germinate and are the means of reproduction, 
as well as the tubers which remaining in the soil send up fresh shoots, 
as soon as the temperature becomes favourable to growth. 

Tubers of the “ Gravitaia A 

Figures 31 and 32 represent the tubers at their natural size, the 
argest that have been obtained by the writer by cultivation. The 
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epidermis of the tuber is very tough and leathery or coriaceous, and 
when the plant is flowering or at flowering time it is of a saffron 
yellow in colour. 

This colouring matter which is insoluble in water or alcohol, is 
soluble in ethyl ether, and on analysis has been classified as phyllo 
xanthin, both on account of its colour, and from its properties which 
are identical with those of that substance. 

Prior to the formation of this colouring matter in the inner mass 
of the tuber, a substance of a pale red colour appears similar to ery~ 
trophyll or carotin. In the wild state the tubers are from 0.047 to 
0.050 111. long and from 0.034 to °*°35 in width (fig. 31) and one plant 
bears 11 to 15 tubers. On cultivation the writer obtained 23 to 30 
tubers measuring 0.063 by 0.041 m. (fig. 32). 

The tubers are attached to the extremities of the roots which are 
fibrous and rigid, about 0.3 long, and resemble the creeping rootstock 
of the fern, known as “ samambaia.” A proportion or geometrical 
ratio or progression exists between the number of tubers produced by 
a plant and the number of flowers on a shoot. 

On a plant bearing five flowers eleven tubers were found; on 
one with twelve flowers, twenty-three tubers ; on another plant 
fourteen flowers on one spray and thirty-two tubers. A common 
ratio is to be observed between these three sets of numbers : 5, n ; 
12, 23 ; 14, 30. 

The main stem is much branched, climbing but without tendrils, 
the leaves are alternate and lanceolate (figs. 24 and 25)., of a glossy 
dark green on the upper side and ash-coloured underneath. On each 
spray there are from 32 to 36 leaves of 13 centimetres in length and 
34 millimetres in width (0.13 by 0.034 1IL ) the leaf stalk being twisted. 

It belongs to the class of the Liriddae of Brogniart, to the family 
of the Amaryllideae , to the genus Hypoxia, tribe Hypoxidcae ; the 
name given to the species is Tuber brasiliensis, from the country 
where it is indigenous. 

Chemical Composition of Tuber Brasiliensis. 

Analysis of the tubers grown in 1901 (1). 


Substance of the epidermis ........... Phylloxanthin 

Starch ... Asparagin 


(1) Flanl grown and analysed by the writer in 1901, The results are. published in 
the Boletim de Agricultural da Bahia, IV, Vol. 3, March and April 1904, Nos. 3 and 4, 
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Carbohydrates 


Organic Acids. 


Ash, 


\ Polysaccharides . . , . . 
| Monosaccharides . . . . 

/ Oxalic 
I Tartaric 
' Malic 
| Citric 

\ Formic (alkaline formate) 


Cellulose 

Starch 

Glucose 

Water 


The green leaves have very nearly the same chemical composi¬ 
tion as the tubers, containing chlorophyll, instead of xanttophyll, 
nitrogen, water, starch, glucose, potash, acids, etc. 

The analysis of the leaves was effected at the same time as that 
of the stem. 


Cultivation of Tuber brasiliensis in the Farm Training 
School of Bahia. 

In Brotas . 

The experimental cultivation was undertaken a second time 
in 1913 with a different object. 

After the classification and analysis of the plant had been com¬ 
pleted, it was decided to make a comparative and analytic study of 
the quantity of the acids and of the carbohydrates. Different plants 
were placed in beds of soil in the full light and exposed to the action 
of the solar heat, and on the other hand in pots, in the shade, in a 
diffused light and at a lower temperature. Each plant had a space 
about 0.44 m. wide, and the same depth of soil. The sowing took 
place in April, i. e. the autumn season in Brazil, and the most favour¬ 
able for their natural development, and on August 19 they were in 
Sower, as they would be in the wild state. 

Condition of the Plants on 19 August 1913. 

Bed No. 1 plants of five stalks of 2.20 m. each 
» » 2 » six » » 2.20 m. ■ a 

» » 3 » three » » 3.30 m. » 

» 1 » 4 » three » » 4.84 m. » 
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The plants in beds Nos, 1 and 2 showed, some live and others 
six flowers and produced 11 and 15 tubers. 

The plants in bed No. 3 had some stalks with .12 flowers and pro¬ 
duced 23 tubers. 

The plants in bed No. 4 showed some stalks with 14 flowers and 
produced 30 tubers. 

The tubers examined contained the same predominant acids : 
oxalic and tartaric ; starch and glucose,, occurring in the same parts 
of the plant in which starch occurs, also dextrose, in a proportion of 
444 per cent. The deviation of this latter to the right of the plane 
of polarisation is about 50 degrees, that is to say it has a right- 
handed polarisation. 

The dextrose may appear on heating by hydrolysis of the 
starch which breaks up under the action of the acids. In such condi¬ 
tions saccharose cannot be formed, since apart from the invertase 
(or sucrase), a dissolving diastase, the invertin of the saccharose, the 
simple presence of an acid is sufficient to set up the inversion of this 
carbohydrate disacchari.de and in so far as the acidity persists it 
would be impossible to obtain any quantity of this crystallisatole 
sugar or saccharose® 

The starch produced by chlorophyll assimilation produces 
under the action of acids disacchari.de maltose which is isomeric with 
saccharose ; and maltose formed under the action of the same acids 
is transformed into monosaccharide or dextrose. This appears to 
be the physiological and bio-dynamic action of these organic com¬ 
pounds. In the higher plants the vegetable adds appear as inter¬ 
mediate between the carbohydrates and carbon dioxide gas, and form 
the products of incomplete oxidation or respiration. 

Radiation plays an important part in removing acidity, and an 
increase in temperature even more so. If the acidified plant is ex¬ 
posed to the sun's rays, the acids gradually disappear. 

The direct and intense action of light brings about complete 
oxidation of the acids, and stimulates the action of chlorophyll, 
thereby taking a very important part in the removal of acidity. The 
vegetable acids are products of oxidation or of incomplete respira¬ 
tion, tending to form bodies which are less oxygenated than carbonic 
acid, which is the final result of the combustion of carbon, and 
more oxygenated than carbohydrates, the typical form of which is, 
in the case under consideration, glucose. At a low temperature there 
is solidification ; at, a high temperature the acids are destroyed. The 
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raising of temperature increases or accelerates respiration, and when 
this becomes more active, assimilation increases with the growth of 
the plant and with the formation of new leaves, the formation of 
reserve material being more rapid whenever synthesis increases. 
When the oxidation of the glucose is diminished owing to greater 
respiratory activity, there is an increased production of this carbo¬ 
hydrate, as the quantity of acids is reduced ; if the formation of the 
acids and of the glucose is physiologically modified, as I conjecture to 
be the case, by the action of the physical agents, light and colour, it 
is possible that the reserves of this monosaccharide become concen¬ 
trated in saccharose or at least that this disaccharide product does 
not completely break up into dextrose and levulose, in proportion as 
it goes on forming in the way it probably does. Glucose seems to 
give rise by concentration or oxidation to acids in the following order : 
citric, malic, oxalic, formic acid general!}’ appearing in combination. 
This series of acids is a kind of scale of concentration, of intermediate 
oxidations between the extremes of the carbohydrates and carbonic 
acid gas, and in my opinion it is to be attributed to' incomplete res¬ 
piration. It may well happen that from this cause one or other acid 
is not present at any given moment in the cycle of growth. To as¬ 
certain this, the writer grew the plant in the shade and in the 
full light of the sun, with the object of comparing the results 
of the respiration activity; in other words, I attempted to di¬ 
minish the acidity if not to make it disappear entirely, and thus 
obtained a certain reserve ox production of saccharose. This 
shows that G. Andre was quite right when he says in his “ Chimie 
vegetale ” (i) : 

“ When plants have a cell sap which is prevailingly acid, they 
contain little saccharose : it would seem that the condensation of 
the reducing sugar is counterbalanced by the inverse hydrolysing 
action which the acids exercise on saccharose 

Dextrose seems to be the result of the decomposition of the acid 
or of the saccharose. 

When the green leaf is examined during the day, dextrose is not 
found : if picked and kept in the dark, dextrose appears. Starch on 
the contrary is present during the day and according to experiments 
of the writer it is more abundant in the evening up to n p. m. than 
from midnight to 8 a. m. 


(i) Chimie vegetale, p. 143. 
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Analysis of the Carbohydrates contained in the leaves 
of Tuber bxasiliensis as grown in Broias . 


2 October 1913. 

Cultivation in the shade 

2 October 1913. 

Cultivation with complete exposure to the 

sun 

Analysis No. 1. | 

Leaf analysed at 5.30 p, m. j 

Contained starch 

No dextrose. 

Analysis No. x. 

Leaf analysed at 5.30 p. m. 

Small trace of starch at edges of leaf 

No dextrose. 

3 October 1913. 

Cultivation in the shade. 

3 October 1913. 

Cultivation with complete exposure to sun. 

.Analysis No. 2. 

Leaf examined at 8 a. m. 

Complete absence of starch 

Contained dextrose. 

Analysis No. 2. 

Leaf examined at 8 a. m. 

Small trace of starch in less proportion than 
in the evening 

Contained dextrose. 

3 October 1913. 

Cultivation in the shade. 

3 October 1913. 

Cultivation in the sun. 

Analysis No. 3, 

Leaf examined at up. m. 

Slower decomposition of the chlorophyll 
Contained sufficient starch 
a 5> dextrose. 

Analysis No. 3. 

Leaf examined at 11 p. m. 

More rapid decomposition of chlorophyll 
Contained a larger quantity of starch than 
the leaf of the plant grown in the shade, 
j Contained dextrose. 


To prevent any cliaUenge of my analysis, I sent to the Professor 
of Analytical Chemistry at the Bahia Agricultural School, Dr. Paul 
Hxjart Chevalier, a number of tubers grown by myself in Brotas, so 
that he might make a fresh comparative analysis of the components, 
as a check on mine. I append the result of the analysis to which he 
subjected these tubers which in every way confirms the analysis I 
made in 1901 and again in 1913. 

To the letter I wrote on 13 October 1913 Dr. Chevalier replied 
as follows : 

« I enclose the results of the very brief tests I have been able to 
make of the material you sent: 


Reaction with Fehling's liquid.abundant 

» » sunflower (sap reaction) . . * acid 

Polarisation ..righthanded 

Glucose in 90 cubic centimetres of sap . . « 4 grammes 
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It is the glucose which is the sugar of the sap that imparts 
the sweet taste. 

Acid. The acidity is due to malic acid, and I have succeeded 
in recognising malic and tartaric acid. 

Starch. We have extracted the starch from the tubers and 
have obtained a very white starch ; examined under the microscope 
it shows very fine granules of the same size as those of 
potato starch and of nearly similar form. It presents 
the characteristic hylum. In short, cells of this shape 
axe found, figure 33 showing the granule formed by 
concentric layers 

As has already been said, in addition to its 
qualities as a forage plant, the plant is highly orna¬ 
mental. As a tuberous plant it serves as a chemical and 
mechanical corrective of the soil, and among other 
uses the juice of the tubers can be employed for 
the manufacture of alcohol, and the starch can be 

extracted and utilised for all kinds of industrial purposes. 

The soil best suited for its cultivation is a sandy-clay soil with 
humus, but it also thrives on sandy soils, sandy-clay and on the clay- 
known as “ massape 

Diseases and Pests of the Tuber brasiliensis . 

Prom the observations I have been able to make on the wild 
types and on plants cultivated by myself, they appear to be resistant 
to the usual diseases of exotic plants, as with the exception of the 
round spots of a brownish colour which I have observed to appear 
on some leaves of a few plants after flowering and which resemble 
rust stains, I have not discovered any pathological symptoms. 

The species is without the numerous pests such as infest lucern 
and other forage plants. 

Crickets nibble the young plants down to the ground. Shoots 
are frequently bitten off by these orthoptera to the height of a 
decimetre. 

The arachnids being insectivorous are not strictly speaking plant 
' pests, but their larvae, though not vegetable parasites, are from time 
to time found on the underside of the leaves, where holes of irregular 
shape are formed. Small red spiders about 0.002 m. long often spin 
their webs over the plant and spoil it. There is also another spider 
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of about 0.006 m. long, with a greenish coloured body with pink 
stripes and a straw coloured head spotted black. This arthropod is 
harmless as it belongs to the order of the muscivors, and it undoubt¬ 
edly acts as a sort of guardian of the plant, protecting it against the 
attacks of the diptera which feed on it. 

The salivas ”, the mandioca ants, also bite the leaves of the 
Tuber bmsiliensis and are the most troublesome of the pests encoun¬ 
tered in its cultivation. 


Jqaq Sin VERIO G uimara.es, 

Agricultural Engineer , Bahia, Brazil, 



THE REJUVENATION OF THE ANIMAL ORGANISM, 


Introduction. 

The conception, of the possibility of rejuvenating senile animals 
is not new. The rejuvenating effects of suitably graduated physical 
exercises have been recorded by Rouhet, Besbonnet, F. Hbckel, 
and others ; on the recovery of development in animals subjected to 
long fasting and then fed intensely, see Morguxjs, Goetsch, etc. : 
on the regeneration of parts lost in lower animals, Schultz, 
and especially on the renewal by grafting in higher plants, -whose 
lives can be prolonged considerably. But to Brqwn-Seouarb 
belongs the merit of having pointed out anew way of rejuvenation 
of the animal organism, by his communication made to the Bio¬ 
logical Society of Paris in June 1889, i n which were described the 
effects of true rejuvenation, proved by him at the late age of 72 years, 
by means of subcutaneous injections of the extract obtained from 
fresh testicles of guinea-pigs and dogs. 

Identical but more lasting effects were subsequently obtained 
by Steinach, Vorqnqff and other experimenters, by the tying 
of the duct of the vas deferens and by transplantation of testicles 
and ovaries of young animals. 

The results hitherto obtained have given rise to numerous 
problems which touch the very essence of biology and the moral 
and social conception of human life. These should be discussed 
in relation to their theoretical foundation before being accepted by 
our imagination, which is too much accustomed to consider as 
inexorable the vicissitudes of life and death, of youth and age. 

Modern views regarding advancing age. 

Old age and death have at all times appeared implicit in the 
very conception of life. Common observation shows indeed that’ 
every living species, whether animal or plant, among specific hered¬ 
itary characters, has that of the duration of life. 
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But the death of each organism, as it ordinarily happens, can 
always he connected with external causes which at some time 
have acted on it. Natural death, understood as the expression of the 
uniform senile atrophy of all the structures of the organism, which 
leads to the depression and finally to the simultaneous extinction 
of all functions, probably never occurs, unless (Robertson) the 
organism is placed in absolutely ideal conditions so as to be safe¬ 
guarded from all external causes of disease. 

The conception of the existence of immortal forms of life among 
unicellular organisms which reproduce themselves by direct division, 
now shared by biologists, is due to Weismann. According to this 
writer there is a very essential difference between multicellular 
and unicellular organisms ; the former are destined to die, the lat¬ 
ter, on the other hand, are immortal in the sense that if a unicel¬ 
lular organism does not die from external causes, on attaining 
a certain size it divides by splitting into two parts, each of which 
develops and subsequently divides and so on to infinity, without 
the occurrence of any death. 

The immortality of unicellular organisms, in Weismann's con¬ 
ception, would be due to the fact that all the organic functions, 
including reproduction, are collected in a single cell which includes 
the mortal soma and the immortal germ 'plasm. Arrived at the 
limit of their evolutionary capacity these cells do not perish, nor 
are they destroyed, but split into new elements. 

In multicellular organisms death would be due, on the other 
hand, to the incapacity of the somatic cells to reproduce them¬ 
selves indefinitely, owing to which in the course of their evolution 
they exhaust themselves while the germ plasm, transmitted from 
generation to generation by means of the gametes, is potentially 
immortal and unites one transient generation to another. 

Objections have been raised to the doctrine of the immortality 
of unicellular organisms. Hertwig observed that when a uni¬ 
cellular organism splits into two, even if there is no actual dead body, 
practically there is the disappearance of an individual existence, 
which is perpetuated in the descendants, by means of a mechanism 
profoundly different from that of a multicellular being, but with the 
same significance. Maubas found that the unlimited propagation 
of unicellular animals by division is not possible without the oc¬ 
casional , stimulus of conjunction. He observed that' Infusoria , 
after along series of splitting, suffer a true senile atrophy and perish 
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unless conjugation takes place. This intermixing rejuvenates the 
culture and makes it again capable of reproduction by division for 
many consecutive generations. 

The periods of reduced reproductive capacity, observed by 
Maupas and by other wr ters in the Infusoria cultures, were how¬ 
ever attributed by Lorand, Toss, Woodruff to the unchanged com¬ 
position of the medium — monotony of environment — and to the 
gradual exhaustion of the nutritive materials necessaiy for the 
nuclear and cytoplasmatic synthesis. Transferred to a new medium 
the unicellular organisms achieve a real “ rejuvenation ” because 
the greater nutritive power of the medium allows the nuclear 
synthesis which is necessary for division. Robertson has how¬ 
ever observed that individuals, isolated from an old, densely pop¬ 
ulated culture, often show a prolonged lag-period during which 
their capacity to multiply appears to be so depressed as to render new 
transplants difficult. In this way irregular rhythms of reproduc¬ 
tive capacity may be established in the descendants of a culture, 
which are really attributable to variations in the conditions of the 
culture medium at the very moment when the new individuals are 
isolated for transplantation. 

Thus, with a constant renewal of the nutritive medium, there is 
no doubt that among unicellular organisms multiplication by 
division —■ except in cases such as that investigated by Catkins for 
Uroleptus rnobilis , — can be continued theoretically to infinity. As 
a matter of fact, Woodruff with frequent renewal and varia¬ 
tion of the nutritive medium, obtained 8400 generations'of Para- 
moecium aurelia in thirteen years, without any loss of reproductive 
capacity and without conjugation taking place at all. 

Metaenxkov experimenting for 10 years on Paramoecium can- 
datum obtained similar results. 

, The aptitude however, for unlimited multiplication by divi¬ 
sion is not restricted to unicellular organisms. The somatic cells 
also, belonging to differentiated tissues, axe virtually capable of 
infinite multiplication. Recent investigations on the culture of 
tissues in vitro have indeed shown that, in suitable experimental 
conditions, the increase of some differentiated tissues can be inde¬ 
finitely maintained. Garret and Ebbtxng for over twelve years 
cultivated connective tissue in vitro , which after 2500 transfers pre¬ 
served intact proliferative activity and constantly doubled its mass 
every 48' hours. Epithelial tissue proliferates in vitro constantly, 
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every 18 months, and even the thyroid has been cultivated in vitro 
without the cell losing its morphological aspect and its specific 
chemical activity. Jensen's tumours have been propagated by 
transplantation through many generations and have greatly exceeded 
the duration of life of the host. 

As a whole these facts show that, contrary to the fundamental 
hypothesis of Weismann, unlimited reproductive capacity is not 
only an attribute of unicellular organisms and of germ plasm, 
but also of somatic tissues. From a strictly theoretical view point, 
it may indeed be asserted (Robertson) that not only is death not 
the necessary result of life, but that potential immortality, with 
unlimited capacity of reproduction, is a universal characteristic 
of matter. 

Senile atrophy, which animal tissues undergo, consists of a 
series of structural deteriorations and relative feebleness of all the 
functions of the organism. Salimbeni and Gery made a study 
of the tissues of a woman 93 years of age, who died in consequence 
of acute disease of scarcely 36 hours duration, on which account 
can be excluded the confusion with special lesions due to disease 
of long standing. They found widely diffused sclerosis in almost 
all organs, infiltration of leucocytes, thickening of the glandular 
tissues, fairly frequent calcification of the arteries, of the choroid 
plexus and of the spinal medulla ; signs of enfeebled action of the 
thyroid and of the epiphyses and enfeebled action of the supra¬ 
renal bodies, as well as lesions, which were however considered as 
of slight importance in view of the age of the woman. 

Sclerosis, which has a dominating influence in the structural 
deteriorations of advanced age, has been reduced by Metchnikoee to 
a single type, sometimes affecting the walls of the arteries and some¬ 
times the parenchymatous* tissues, or the osseous tissue, or the 
nervous tissue. In any case there is infiltration of phagocytes, 
which are mononuclear leucocytes, or fixed endothelial connective, 
nervous or muscular cells, which absorb the worn out anatomical 
elements and take the place of these, being transformed into con¬ 
nective tissue. 

Senile atrophy might be indeed characterised, in all organs, 
by gradual substitution of differentiated tissues by hypertrophic 
connective tissue. 

In bones in process of senile degeneration, the tissue of the 
osseous' lamellae is gradually replaced by giant osteoclasts, whence 
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the osteoporosis and spontaneous fracture so frequent in old per¬ 
sons, In the nervous centres it is the cells of the neuroglia which 
replace the nervous cells, whence progressive weakening of the in¬ 
tellectual faculty and of the coordinating action of the brain on the 
other organs. In the muscles it is hypertrophy of the muscular 
cells which reduces the contractile substance of the muscular fibres, 
whence the muscular weakness of old persons. In the arteries 
it is the inner coat which is the seat of deterioration; the lesion 
extends subsequently to the other coats of the walls of the arteries 
causing endoarteritis, the immediate effect of which consists in de¬ 
crease of elasticity of the walls and narrowing of the lumen of the 
artery. 

In the course of this investigations Metchnikoff was struck 
by the identity presented by the lesions proper to senile degener¬ 
ation and by certain lesions due to pathogenic bacilli. Arterio¬ 
sclerosis especially may occur as a consequence of many infective 
diseases, syphilis , typhus, malaria, diptheria , etc., but also sclerosis 
of other organs is not infrequent among the after-effects of infec¬ 
tive diseases, especially of syphilis, and between a senile kidney 
and a kidney with interstitial nephritis (Besrebka) there is, from 
the point of view T of their structure, more than a simple resemblance. 
Sclerosis in these cases would be produced by bacterial poisons which 
preferably attack the specific cells of the tissues, while the phago¬ 
cytes , more resistant to the action of the poisons, end in absorb¬ 
ing the affected cells and take their place, transforming themselves 
into connective tissue. 

On the basis of the identity of the lesions produced by bac¬ 
terial poisons and those found in senile atrophy, Metchnikoff 
attributed the latter to processes of a microbic nature and in con¬ 
trast to the usual conception of the physiological origin of old age, 
considered advancing age as a disease of late evolution. The origin 
of the poisons which cause senile sclerosis have been attributed 
by Metchnikoff to the large mass of germs which are renewed 
daily in the large intestine of mammals. 

While circulating in order to be eliminated by the kidneys, the 
toxic products of intestinal fermentations cause a slow poisoning, the 
external symptoms of which are precisely those of advancing age. 
Metchnikoff endeavoured to attenuate the toxic effects of the in¬ 
testinal fermentations by suggesting the ingestion of lactic bacteria 
which, in his view, are strongly antagonistic to other microbic spe- 
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ties of the intestine, and are less injurious. Recent researches (Koess- 
EEr) have however demonstrated that the flora of the intestine is 
not substantially modified by the ingestion of cultures of lactic bac¬ 
teria, nor are the substances thus produced in intestinal fermentation 
entirely deprived of toxicity. 

The analogy established by Metchnikoff between the effects 
of poisons on tissues and senile degeneration may be considered to 
be correct and the lesions produced by the microbic toxins consti¬ 
tute without doubt an acceleration of advancing age. However, 
the inmost mechanism of advancing age is not made clear by this 
ingenious theory of Mbtchnikoff. 

* Muhemann, referring to the work of Roux and of Tewes on 
the struggle for existence between the anatomical elements of the 
various tissues of multicellular organisms, considered that one of 
the mechanisms, perhaps the most important, by which the spe¬ 
cific cells came to be substituted by connective cells, consists pre¬ 
cisely in deficient nutrition due to progressive development of less 
differentiated tissues. Indeed in a nutritive medium inhabited 
by cells of higher Metazoa, the latter cease to multiply and to pro¬ 
duce new cells when the material becomes insufficient for nuclear 
synthesis, which 1 is the principal characteristic of growth. The 
smaller size of the nucleus of the anatomic elements of certain tis¬ 
sues of purely structural importance, renders however their mul¬ 
tiplication possible even in nutritive media no longer suitable for 
the nuclear synthesis of cells with highly developed nuclei, such 
as nervous cells. The progressive replacement of these cells by 
others less .differentiated then takes place, until the weakness of 
their function causes the death of the whole association. Thus 
in the' struggle for life the less differentiated cells have an immense 
superiority over the more highly differentiated cells. 

According to T. Braiesford Robertson it is not real de¬ 
ficiency of nutriment which decides the fate of the differentiated 
cells, but the simultaneous increase in auto-catalytic power,' which 
makes nuclear synthesis impossible for them. 

He attributes the progress of the complex process of nu¬ 
clear synthesis to the progress of an autocatalytic monomolecular 
reaction and to represent its mechanism considers the case of a com¬ 
munity of physiologically similar cells — as for instance a cul¬ 
ture of Infusoria — in medium the nutritive level of which is main-' 
tained constant by introduction of new material at regular intervals. 
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Nuclear synthesis in each cell of the culture thus tends towards 
the equilibrium expressed by the formula:— 


X 


ex 


^end - 


K z 

K 


in which X es represents the autocatalytic power possessed by the 
nucleus of each cell at the moment of the preceding division, and 
X end represents that which is 
subsequently attained in the 
daughter cells. Suppose that a 
cell of the community acquires 
the capacity of dividing its nu¬ 
clear substance, before equili¬ 
brium is reached, when, that is 
to say, the other cells of the 
community are still unable to 
divide, the process of nuclear 
synthesis becomes more rapid 
in the new type of cell, because 
the smaller volume of the nu¬ 
cleus required for division is 
repeatedly formed. We have 
thus an energetic nuclear syn¬ 
thesis of an association in which 
at first it took place much more 
slowly. 

But the nutritive level assumed as constant, being already 
scarcely sufficient to maintain equilibrium of nuclear synthesis in the 
old type of cell cannot, when used to determine a more rapid synthesis 
in other cells, preserve the equilibrium originally required by the 
nuclear synthesis of the old type of cell. We have, that is to say, a 
decrease in the nutritive level for the old type of cell, and a new 
equilibrium of nuclear synthesis is established which approaches 
to that which will finally be attained by the new type of cell. The 
old type of cell consequently is forced to reduce the nuclear size. 
If this reduction exceeds the limits of its functioning it must 
then disappear to give place to a new type, but if in the multi¬ 
cellular organism the old type of cell has assumed some functions 
strictly indispensable to the life of the whole organism, the deca- 
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Fig. 34. — Relation between the rapidity 
and the intensity of transformation 
at different stages of an autocatalytic 
mono-molecular reaction. 
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dence of such cells causes as an inevitable consequence the death 
of the entire association. 

In the struggle for existence which takes place between the 
tissues of the higher animals in the period of development and differ¬ 
entiation, the less differentiated tissues constantly tend to render 
the general conditions of nutrition incompatible with the multipli¬ 
cation of the more highly differentiated tissues, and finally, owing 
to the reduction of the nuclear equilibrium, incompatible also 
with, their maintenance. Scarcely is the point reached at which 
the conditions cease to be adequate for the maintenance of certain 
tissues which fulfil an essential function for the association, when 
the final fate of the association is sealed. 

On the basis of this idea, the accumulation of sclerotic tissues, as 
age advances, seems to be simply a special case of a vaster phenom- 
xnenoii common to all associations of cells which have to .live in nu¬ 
tritive media of reduced volume. And since each cell which divi¬ 
des exhausts its autocatalytic capacity and returns to the initial 
phase of the autocatalytic cycle, that is to say rejuvenates, Robert¬ 
son believes himself to have reached by a different path a general 
theory of advancing age practically identical. with that propounded 
by Child. According to Child it is the repeated process of multi¬ 
plication, rather than the low degree of differentiation, which hin¬ 
ders in Protozoa the progressive course of advancing age and death. 
Each division produces a degree of rejuvenescence which compen¬ 
sates for the advancing age recorded in the interval between di¬ 
visions. This takes place similarly in the case of higher plants, in 
which, longevity may be attributed to the periodic renewal of the 
leaves and roots. 

The considerable longevity of man, compared with other mam¬ 
mals, . according to Friedentkal, is due to the great development 
of the nervous system, whence a high degree of resistence to inani¬ 
tion retards the effects of the progressive invasion of less differen¬ 
tiated types of tissues. He has shown that the proportion between 
weight of brain and body weight raised to a power of 2 / 3 —- fac¬ 
tor of cephalization — varies from one animal species to another 
in proportion to the maximum possible duration of life. In man 
this duration, calculated on the basis of the index of cefihalisation, 
is 80-150 years, which latter limit has effectively been reached in 
well ascertained cases of extreme longevity, 

Further, numerous theories have been formulated regarding 
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the mechanism of advancing age starting from the idea that life 
is, in the ultimate analysis, the result of complex physico chemical 
phenomena. These theories so far are without secure experimental 
basis. According to Aumiere advancing age would be due to 
the fact that the colloidal granules, ultimate physical constituents 
of living matter, augment progressively in volume with age, and 
consequently have in them a reduction of capacity of adsorption, 
and therefore of activity, which explains the progressive feebleness 
of vital manifestations in advancing age. But in consequence of 
the researches of Aobb and his school, which have shown that the 
colloids behave like the crystalloids, and follow like these the laws 
of chemistry, the phenomena of superficies and adsorption attributed 
to the colloidal state become secondary, compared with the pre¬ 
dominant action of molecular reactions. 

For others (Pictet) the mechanism of advancing age would 
consist, presumably, in the gradual transformation of the amino- 
acids with open chain into cyclic compounds, with consequent pro¬ 
found alteration of the cellular proteins. 

A new and suggestive field of research on the study of ad¬ 
vancing age was opened by the experiments of Carrel, wiio has 
shown the presence, in the blood plasma of young animals, of sub¬ 
stances capable of promoting the development of tissues cultivated 
in vitro , while the plasma of old animals is almost free from such 
substances. The influence of age on the content of the serum in 
substances which actuate cellular proliferation is so considerable 
that Carrel and Ebbling have proved that there is a definite re¬ 
lationship between the age of the animals which supply the serum 
and the acceleration of the growth of tissues cultivated in vitro. 
The juice of embryonic tissues shows itself to be particularly rich 
in substances which excite cellular proliferation, while in adult or¬ 
ganisms the capacity to produce such substances is only preserved 
by lymphocytes. 

As regards the depression of reproductive capacity of the 
more highly differentiated tissues found in organisms of advancing 
age, not to mention the mechanisms already described it seems 
probable that, at least in part, this should be attributed to progres¬ 
sive diminution of substances which excite cellular proliferation. 
The connective elements, being less exacting, as shown by experi¬ 
ments of culture in vitro , can continue the process of active mul¬ 
tiplication, giving rise to sclerosis, even when the quantity of ex- 
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citing substances, furnished by the plasma, is no longer sufficient 
to stimulate the proliferation of the anatomical elements of the 
differentiated tissues. 

These substances were called by Carrel “ Trophonae ”, but as 
their chemical nature is still unknown, it seems possible that we are 
not dealing with new hypothetical substances, but with the synergetic 
action of the hormones normally contained in the blood, which seem 
to become fewer with age. 

This conception furnishes an explanation of the surprising 
phenomena of regression of sclerosis and renewal of proliferative 
activity in differentiated tissues, noted during the last few years 
as a consequence of the grafting of sexual glands in senile animals. 

In the following chapters an account will be given of the present 
state of our knowledge of the physiological properties and the ana¬ 
tomic seat of the sexual hormones, of the biological effects of graft¬ 
ing and finally of the technique of the operation of grafting and other 
means by which it is possible to bring about rejuvenation, 

II. 

Physiological property and anatomical seat 

OF THE SEXUAL HORMONES. 

The functional relations between the sexual organs and the 
other systems of the animal organism were noticed in fairly remote 
times. Aristotle recognised and described the effects of castration 
on domestic animals, attributing to the testicles a function of great 
importance for the maintenance of vigour in males. The anato¬ 
mists and physiologists of the Renaissance also recognised the very 
marked effects of the sexual glands, and especially' of the testicle 
on the organism. But the testicle being then considered as an 
amorphous and semi-fluid mass, the secretions of which were, derived 
from the bone-marrow and from the brain, a somewhat imperfect, 
but expressive interpretation was at that time given to this 
functional correlation, as is shown in the following passage 
from the work by Saloccini :— “ The power and courage of man 
depends on the testicles, because from these parts issue subtile 
humours and vapours which mix with the spirits of our blood 
and of our nervous juices to generate our boldness and our 
vigour ”, 
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At the beginning of the XVIII. century Regnier db Graab 
succeeded in showing that the testicle is formed of sinuous, fine, 
twisted tubes, in which the semen is formed. But to explain the 
general action exercised by the testicles on the organism, he admits 
the contemporaneous formation, in the tubes, of vapours — aura 
seminalis — which are spread through the other organs and cause 
the appearance of hair, the development of the larynx, and phys¬ 
ical vigour. Withof, in 1756, attributed the effects of the testicle 
to the sperm in it which, re-absorbed, would represent a particular 
stimulus for the functions of the entire organism. This idea was 
later developed and elucidated by Bro wn-Seou ar i> who thus 
expresses himself, after having illustrated the profound modifi¬ 
cations produced by castration before the age of puberty :— “ These 
facts and many others, clearly show that the testicles supply to 
the blood, either by re-absorption of certain parts of the sperm, or 
otherwise, principles which give energy to the nervous system and 
probably also to the muscles V 

With the recent development of the doctrine of the internal 
secretions, the action exercised hy the sexual glands on the organ¬ 
ism has been attributed to special hormones elaborated by them. 
Tittle is actually known of the real existence and the true nature of 
the sexual hormones ; however, it is possible to study some of their 
physiological properties indirectly. 

The sexual hormones possess the general properties of the 
other hormones. They possess definite specific anatomical func¬ 
tional and non-zoological properties, since they act in a similar 
manner whatever may be the animal species which elaborated 
them. They are without antigenic power and hence they do not 
even cause phenomena of chemotaxis. They function as regula¬ 
tors of the metabolism of matter and energy without ever supplying 
energy. 

Tike the hormones of the thyroid, epiphysis and hypophysis, 
they exercise also a distinct morphogenetic action, to which is 
largely due the somatic sexual characters which in some species 
serve to distinguish the sexes. Of such characters, some — ge¬ 
nitalis subsidiariae of Pole's classification — relate' to the ana¬ 
tomic differences of the internal and external genitals in the two 
sexes. The others — extra genitalis — relate to other special marks 
and products' of the soma, which in many animal species — Chor¬ 
data, Arthropods, etc. — differentiate at first sight the male from 
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the female, by their absence or presence and by their different de¬ 
velopment and shape. 

To this category belong some ectodermic organs feathers, 
hair , teeth ; some dermoepidermic folds and papillae — copulative 
papillae of the Amphibia Anurae, papillae of the glands of some 
mammals, crests of tritons and of birds, fins, etc. ; some cutaneous 
glands — interdigital glands of the Monotremata, glands of the 
neck of the Canxellidae, etc. and also some cephalic appendages 
of Arthropods, and lastly the horns of mammals. 

The morphogenetic action of the sexual hormone is also im¬ 
pressed on the osseous system, accelerating the processes of endo¬ 
chondral and periosteal calcification, and on the general develop¬ 
ment and the length and thickness of the joints, determining in 
many species considerable differences of bodily size between the 
males and females. Also the so-called “ change of voice ” which 
is observed in man at the period of puberty, and the song of some 
adult birds, have reference to the morphogenetic action of the 
sexual hormones. At puberty there is generally increase of volume 
in the larynx, enlargement and consolidation of the cartilages of the 
larynx and elongation of the vocal cords. In consequence, in the 
male, the voice becomes deeper and fuller, and, though in a less 
degree, also in the other sex it becomes stronger and more flexible. 
The selective stimulant action of the sexual hormones on the in¬ 
crease of the larynx is shown by the fact that in individuals of the 
hitman species, if castrated when young, the voice preserves ' the 
infantile tone, and in some animals — cock, horse — also, if cas¬ 
trated late after having been used for breeding purposes there is 
loss of voice. 

The effects of castration, as also tlie modifications of the soma 
which follow the senile involution of the genital organs, have now 
made clear, on an experimental basis, the dependence of the so¬ 
matic sexual characters on the germinal glands. In castrated anim¬ 
als the epiphyseal cartilages of the long bones remain active for a 
considerable time causing characteristic modifications of the ske¬ 
leton and especially elongation of the joints. The internal and 
external genitals undergo more or less marked atrophy; some 
somatic sexual characters disappear, others regress and tend to 
approach the characters opposite to them, and in general the or¬ 
ganism partly assumes the characters proper to the infantile stage. 
Only the Tepidoptera and a few other invertebrates are excep- 
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tions, as in these castration does not "cause marked modifications 
of the bodily form. The somatic sexual characters, according to 
Hertwig, Tandeer and Gross as well as Stieve, should be con¬ 
sidered, at least in part, as characters of the species whose evolution 
is stimulated or inhibited, or otherwise regulated, by the internal 
secretions of the sexual organs. 

The method of action of the sexual hormones in morpho- 



Fig. 35. — Conformation of the normal cow (dotted line) and of the castrated animal 
(continuous line). Tandler and Keller. 


genesis is still obscure. However, Ci-iampy, basing himself on some 
observations made on invertebrates and lower vertebrates, ■ attri¬ 
butes to the sexual hormones an action essentially qualitative and 
capable of causing or exciting, in a way analogous to the effect of 
organic and inorganic catalysing agents in ordinary chemical reac¬ 
tions, the development of the somatic sexual characters ; while from, 
a quantitative point of view this development would be conditioned 
and regulated by the quantity of nutritive substances at the dis¬ 
posal of the organism. 

The sexual glands with their internal secretions exercise, also, 
a definite action on the central nervous system and hence on the 
psychich life. 
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This action is made particularly manifest in the human species, 
at the period of puberty, characterised by more or less profound 
modifications of the intelligence and by a complex of new aesthe¬ 
tic sensations which indicate the unfolding of the sex life. 

In frogs the male, at the time of pairing, besides presenting 
peculiar anatomic and functional manifestations — callosity of the 
toes, croaking, hypertrophy of the muscles of the ami and fore¬ 
arm •— shows a particular tendency to embracing with specialised, 
claws, the so-called mnplexation or copulating reflex by which 
it embraces and squeezes even inanimate objects. This reflex 
disappears with castration (Nussbaum, Meisenheimer, Harms, 
Steinach) but reappears in the castrated frog if injections are 
made of pulp of the nervous system of males in heat. Steinach 
attributes the action of such pulp to the accumulation of the sexual 
hormones in the nervous system of males in heat and to the 
special stimulation which they exercise on the nervous centres and 
system. The mechanism of this amplexation reflex seems to be ra¬ 
ther complex, being dominated by cerebral and cerebellar regulat¬ 
ing influences (Aebertoni, Steinach and Hanghans, Bagxjoni, 
Schrader) while it is, completed in the medulla. It is, in any case, 
clearly shown that the nervous system may be directly influenced 
by the sexual hormones. 

Magnus Hirschreed, taking as proved the influence exer¬ 
cised by the sexual hormones on the nervous system and formulat¬ 
ing the theory of intermediate degrees in sexual manifestations 
— Zwischenstufentheorie — admits a perfect parallelism between 
the biological phenomena and the psychic phenomena which re¬ 
late to the sexual sphere. 

He attributes, in fact, a strictly biological origin — deficiency 
and anatomical and functional anomalies of the genital organs ■— 
to psychopathic affections of sex — homosexuality, androgyny , trans - 
vertism , metatrophism , etc., and in general to all deviations of the 
sexual instinct which are met with in animals as well as in man. 
With this idea is connected the theory of the potential bisexuality of 
the sexual glands, by which the direction,, of sexual activity, and 
in general of desire, would be determined, by the prevalence of the 
elements of one sex with respect to those of the opposite sex in the 
early stages of ontogenetic development, both elements being con¬ 
sidered as normally present in the sexual glands. The sex of the 
sexual glands is, however, to be considered as irrevocably fixed at the 
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act of fecundation and is represented (Kghn) by the germinal cells 
which they are capable of elaborating. 

Steinach has endeavoured to give a satisfactoiy anatomic 
basis to this theory, attributing homosexuality to atrophy of the 
seminiferous tubes and to the presence in the testicles of homo¬ 
sexuals of large interstitial cells similar to the luteal cells of the 
ovaries, which he regards as interstitial cells of a female type — 
F. cells —. But this statement was not confirmed in its essence and 
its signification by many other investigators — Hirschfeed, Stieve, 
Hansemann and Benda and others. The facts however remains 
that the surgical cure of homosexuality advised by Steinach and 
consisting in the removal of the abnormal testicles and subsequent 
grafting of normal testicles, in some cases (Ljchtenstern , Muehsam, 
Tietze-Schreiber) has given positive results in the sense that in 
the individuals operated upon, the return of normal desire has been 
obtained. Also in women prostitution and deviation of the sexual 
instinct seem to be bound up in many cases with facts of hyper- 
ovarism and of hypo-ovarism (Vidoni) or with anatomic and func¬ 
tional lesions of the genital organs due to pathological factors. 

In the human species, however, the psychical phenomena 
which are related to the sexual sphere cannot be regarded in every 
case as stricth r bound up with the internal secretions of the genital 
organs. Social life undoubtedly helps to increase in man through the 
abundance of external sensations the stimuli of a sexual nature. 
And these in turn concur to fix in the nervous system that complex 
of associations and of reflexes which constitute the psycho-sexual 
activity. It is however possible to admit in some cases the tempo¬ 
rary 7 - deviation of the sexual instinct, under the influence of sug¬ 
gestion. 

On the other hand, it is necessary to remember that other glands 
with internal secretions are important also in determining the sex¬ 
ual somatic and psychical characters, and that complicated corre¬ 
lations exist between the sexual glands and the other endocrine 
glands. Some of these — thyroid, hypophyses, cortex of the 
supra-renal bodies — are shown to have exciting function on the 
development of secondary sexual characters, and their action is 
synergetic with that of the sexual glands ; others, on the contrary 
— thymus, epiphyses — are shown to have inhibitory action on 
the development of secondary sexual characters. It is found in 
fact that the thymus in the crisis of puberty rapidly atrophies, 
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to a minimum which persists in advanced age, and that the des¬ 
truction of the epiphyses causes a rapid bodily growth, while with 
castration before puberty and in the case of eunuchism, under¬ 
development of genital organs, infantilism, etc., there is persist¬ 
ence of the thynius (Tandeer and Keeeer). The mechanism of 
these S3 7 nenergetic and antagonistic correlations is still obscure, 
but it is they which determine with their extreme complexity (Keh- 
rer) the individual sexual formula ”. 

Opinions are divided as to the localisation of the endocrinal 
function of the testicle. Ancee and Bouin base their opinions 
mainly on the great prevalence of the interstitial cells in cryptic 
and in any way displaced testicles, in which spermatogenesis is 
suppressed, while the secondary sexual characters and the vis coeundi 
persist in a fairly marked manner in the individuals, and they at¬ 
tribute the production of the sexual hormones to testicular intersti¬ 
tial tissue and by analogy to the ovarian interstitial cells. 

Tills idea was developed and confirmed by Steinach and by 
his pupils in a long series of experimental researches on the effect 
of ligature of the vas deferens and on transplanting of testicles. 
In a testicle the vas deferens of which has been ligatured, as also in 
one transplanted, there occur profound histologic modifications which 
conduce to the degeneration of the seminiferous tubes, with more 
or less rapid atrophy of the germinative elements and considerable 
increase of interstitial tissue. Parallel with the disappearance of 
the spermatic tissue and the increase of the interstitial, the secon¬ 
dary sexual characters and the psychical characters of sex are 
heightened, and in the case of individuals of advancing age there is 
a revival, which may be transitory, of physical power and desire for 
the opposite sex. Atrophy more or less clearly defined, of the ele¬ 
ments of the seminiferous tubes and increase of interstitial tissue 
is found also in many forms of infection, in some forms of serious 
poisonings, in pathologic atresia of the vas deferens and even in chronic 
diseases with general denutrition. In these diseased states there may 
sometimes be loss of the vis generandi, but the disappearance or 
reduction of the sexual characters is never observed as a conse¬ 
quence of the regression of the germinal elements. In some cases 
there may be, on the contrary, increase of sexual excitability. 

Steinach has interpreted these facts as a fresh proof for the 
endocrine function of the interstitial tissue, to which he has assigned 
the name of puberty gland — Pubertatsdriise. 




of an ectolropic 1 
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This conception lias been strengthened by the publications of 
various authors from 1912 to the present time, but the fresh 
knowledge acquired on the subject excludes, or at least leaves 
in much doubt, the supposition that the endocrine action of the 
testicle can be attributed to the elements of the interstitial tissue 
— L,Eydig's cells. Luydig's cells are fairly common in 'verte¬ 
brates and vary from one species to another in quantity, size and 
form. In some mammals — camel, horse, pig — the}' are much 
developed and occupy x / 3 - x / 5 of the volume of the testicle, in birds 
they are often small, and in some fishes — Cyprinidae, Salmoniclae -— 
and in Amphibia — may be entirely lacking. In the foetal testicle 
of the higher vertebrates they are ordinarily very abundant, ap¬ 
pear some time after the differentiation of the general outline of 
the generative part and tend to decrease towards birth. At the 
time of puberty there is normally an increase of interstitial cells 
with considerable individual variations. There are still greater 
variations between different species as regards the sexual cycle of 
adults, especially if it is a case of animal cycle or of intermediate 
cycle according to the distinction made by Champy. 

In many species there is no coincidence between the increase 
of interstitial tissue and the period of greater sexual activity. In 
others there seems to be parallelism between the development of 
interstitial tissue and the spermatogenic activity. In the Amphi¬ 
bia Anurae, Friedmann and Mazzetti have found coincidence be¬ 
tween the greater development of the interstitial cells and the final 
phase of spermatogenesis. Similar observations were made by Han- 
SEM'ANN, Ganpxni, Marshaee and others in hibernating animals, 
111 which during winter sleep the interstitial cells diminish consider¬ 
ably in volume to increase again with the re-activity of spermato¬ 
genesis. 

Such coincidences formerly supplied sufficient evidence for 
Ancee and Bouin to affirm the endocrine function of the interstitial 
cells. At present, however, there is a tendency to attribute a dif¬ 
ferent signification to the variations of volume of the interstitial 
cells. Meanwhile, for some species it has not been confirmed that 
there is multiplication and increased volume in Leydig’s cells in 
the final phase of spermatogenesis. For others, according to Stxkyk, 
the parallelism between development of the interstitial and sperma¬ 
togenesis is only apparent and erroneous, because it is necessary 
to take into account the very considerable variations of the total 
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volume of the testicle; it is known, for example, that in the mole, 
at breeding time, the testicle increases nine times in volume, and 
larger periodic variations are observed in birds, in which during the 
breeding season the volume of the organ may increase up to 300 
times, and the weight even ' more. According to vSTinv.it in the 
crow, to the enormous variation of the mass of the generative 
tissue of the testicle, there corresponds, in the same sense, a minimum 
variation for the interstitial tissues. 

Also, as regards the other variations of number and volume 
of the interstitial cells, noted by Ancee and Bourn, by Steinach, 
by JyXPSCHUTz and others, in cases of cryptorchidism, of, ectopia, 
of transplantation, of ligaturing of the vas deferens, of radiation 
with X rays, of general disease, etc., it has been shown that for the 
most part they are apparent and cannot in any manner be gen¬ 
eralized. 

In eryptorchid testicles and generally in ectopic testicles, the 
seminiferous tubes are normally atrophied and the interstitial tissue 
appears to be increased in volume with respect to the diminished 
seminiferous tissue. The increase in volume is not however con¬ 
stant, some exceptions having been observed by Feeizet and Branca, 
Brunt and others. It is moreover probable that the increase is 
only apparent, due, that is to say, to the atrophy of the generative 
tissue, the characteristic mitolic appearance which accompanies 
proliferative cellular phenomena not having hitherto been noted 
in interstitial tissue. On the other hand some cases have been 
described regarding subjects with testicles having absolute predo¬ 
minance of interstitial tissue, in which sexual activity (Mazzetti, 
Durck, Berbeingher) was strongly depressed or .yeas entirely 
absent, and the secondary sexual characters were wholly or partly 
those of castrated animals. In transplanted testicles, as also in 
those with pathological atresia, and ligaturing of the vas deferens , 
and in those subjected to moderate action of Rontgen rays, there 
is atrophy of the seminiferous tissue with increase of interstitial 
tissue and persistence of the secondary sexual characters. 

But in these cases as in cases of ectopia of the testicles or of 
regression of the germinal elements due to general disease or to 
.seasonal dimorphism, according to vStieve, there is never total 
disappearance of the epithelium of the seminiferous tubes. Re¬ 
gression mainly affects the germinative elements, which may 
be destroyed, while the epithelium persists, although reduced to 
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a single series of indifferent parietal elements and cells according to 
Sortoex. 

The probable secretive function of this epithelium cannot be 
denied a priori, particularly as, following the strictly morphological 
criterion, the internal secretive glands also, like those furnished 
with excretory ducts, should be considered as derived from a cover¬ 
ing epithelium in which the epithelial elements acquire particular 
characters. This is a criterion -which cannot be applied to interstitial 
cells, the probable connective-tissue origin 1 of which is admitted by 
many writers. 

The endocrine function of the epithelium of the seminiferous 
tubes, in opposition to Steinach's theory of the puberty 
gland, is now admitted by numerous writers, including Retterer, 
Dxamare, Boeqgnesx, Stievb, Kensseer, Champy, Tiedje and others, 
and seems to find indirect confirmation from the fact that 
secondary sexual characters are also observed in some species un¬ 
provided with interstitial cells, as also from the great differences in 
appearance shown by the interstitial cells in different species, in 
contrast to the uniformity of structure of true glands with internal 
secretion and from the coincidence which is observed in animals with 
seasonal dimorphism between the final phase of spermatogenesis 
and the manifestation of the recurrent secondary characters. 

From a theoretical standpoint there is nothing to prevent the 
function of the epithelium of the seminiferous tubes being at the same 
time exocrine and endocrine, and there may also be a heightening 
of the endocrine function when through special circunstances, for 
instance grafting, ligaturing of the vas deferens , atresia, etc., the ex¬ 
ternal secretive function comes to be suppressed. As with the theory 
of the puberty gland, there is no direct experimental proof of the hor- 
monic secretion of the seminal epithelium. Steinach thought that 
it was possible to consider the cryptic testicle, as “ isolated puberty 
gland ” becamse composed largely of interstitial tissue. He did not, 
however, take into account, that whatever may be the predominance 
of that tissue, extensive tracts of epithelium always remain in the 
regressed tubes, forming a source of error, when recourse is had to 
injection of extracts or to grafting of cryptic testicles for the experi¬ 
mental renewal of the specific hormonic function of the interstitial 
tissue. More rigorous in any case is the technique proposed by Boeo- 
GNESi, who with bilateral resection of the epididymis and vas deferens 
has succeeded in obtaining rapid and acute atrophy of the didy- 
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mis, with complete disintegration of the seminiferous tubes and 
hyperplasia and hypertrophy of the interstitial cells. But the trans¬ 
planting 'of the didymis with completely reabsorbed seminal epithe¬ 
lium lias not produced the reappearance of the secondary sexual 
characters in castrated subjects, and this negative experimental 
proof is not without value. 

Recently Brunt has succeeded in isolating the interstitial cells 
from the testicles of the horse and the ass, by freezing the tes¬ 
ticles and cutting broad sections in the microtome and then beat¬ 
ing up the sections rapidly and vigorously in water. With such 
treatment the seminiferous tubes are entirely emptied and the walls 
with connective tissue and interstitial cells alone remain, as is shown 
by the microscope. A first series of experiments carried out on 
castrated rats, with injections of aqueous-and alcoholic-ether ex¬ 
tracts of these sections, did not give conclusive results. But in view 
of the value of the method, BrtjnTs experiments ought to be re¬ 
peated and extended. 

In the present state of our knowledge the actual source of the 
specific hormonic secretion of the testicles is uncertain. An ex¬ 
ception perhaps should be made with respect to the interpreta¬ 
tion given by Aron to the so-called “ glandular masses ” found 
in the testicles of the Amphibia Urodelae. The glandular masses 
are formed in sacs emptied of sperms and result in a structure con¬ 
sisting of a central part due to the proliferation of SkrtoiTs cells 
and of a peripheral part which lias its origin in the differentiation 
of the connective tissue of the walls of the sacs. 

In their genesis and evolution, as in their regression, these 
organs exhibit perfect parallelism with the seasonal variations of 
the secondary sexual characters. Such concordance was shown hy 
Aron in numerous experimental researches, from which it is prob¬ 
able that the elaboration of sexual hormones in Amphibian Uro¬ 
delae is due to the glandular masses of the testicle. 

The knowledge acquired of the localisation of the endocrine 
function of the ovary is worth attention. In the ovary the cells 
of connective tissue origin, comparable with the interstitial cells 
of the testicle, have little importance, since they are entirely 
absent in many species and are never so abundant as those in 
the testicle, nor do they show' as do the cells in the testicle, 
characteristic variations in volume, consequent on the action 
of X rays. 
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The endocrine function of the ovary in higher vertebrates has 
been attributed by Born and by Pregnant to the Corpora Lutea, 
there being in many cases coincidence between the evolution of 
the yellow bodies and the appearance of hypertrophic modifications 
of the uterine mucosa and of the nipples. Tatar Feeener, Her¬ 
mann and others noted that the therapeutic efficac}/' of the total 
extracts of ovaries in menstrual disturbances and in the meno¬ 
pause was due to the presence of 3' r ellow bodies in the ovary and. 
their endocrine function has been fully and variously demonstrated 
by Ancee, Bonin, Fraenkee, Toeb, Wester, Biede, Uiskoubina 
and by many other investigators. It is probable that the atre¬ 
tic bodies and the so-called “ interstitial gland roditory type ” 
are analogous in function with the yellow bodies in view of the 
close morphological affinity which they have to these latter. The 
roditory type of interstitial gland, as is known, has no structural 
analogy with the interstitial tissue of the testicle. Such glands are- 
generally found in the ovary of the Chiroptera, Insectivorae, rodents, 
and of a few other mammals and are essentially constituted of yel¬ 
low bodies in fibrous regression and atretic bodies. 

III. Bioeogicae effects of grafting. 

The biological effects of grafting are shown in all tissues of 
the animal organism and have a distinct effect on metabolism. 

In males castrated and then grafted, there is restoration of 
secondary sexual characters, increase of muscular tone, thinning 
down, greater vivacity, return of desire and capacity to accom¬ 
plish coition with emission of prostatic secretion. Corresponding" 
results are obtained in spayed females; reappearance of female 
secondary sexual characters lost or attenuated by the effect of 
spaying, arrest of uterine atrophy, return —■ in anthropoids — 
of the menstrual cycle (vStocker and Unterberger, Haeban) ; 
and with the implanting of the ovary in a suitable position, even 
pregnancy can take place (C. Poa, Chrobak, Grigorxbff). 

The grafting of fragments of the testicle in an entire adult male, 
or the transplanting of the testicle from the normal position to 
another — autoplastic transplantation — generally produces height¬ 
ening of the sexual instinct and of the secondary sexual characters 
— hypermasculinity. These effects are more evident in young 
males under the age of puberty, grafted with mature testicles, 



2J2 


MAYMONE 


in which cases Vgronoff lias observed acceleration of bodily devel¬ 
opment, precocious appearance of secondary sexual characters — 
especially hypertrichosis — premature ossification of the epiphy- 
sical cartilages, awakening of the sexual appetite. The thorax in 
these animals is wider, the muscular mass more developed, while 
a characteristic proportional lesser length of the joints is noted, 
due to the accelerated process of ossification. Similar effects have 
been observed in accidental and pathological cases of precocious 
puberty, by hypertrophy of the testicles (Marro and Sacchi) or 
by hypertrophy of the ovary (H. Thomas and Hershmann, Haj> 
i,er, Ver£bei,y). 

In sheep grafted at a very early age — two or three months 
after birth — Vorohqff has noted a greater production of wool, 
the filaments of which, became more abundant and considerably 
longer. In addition they have, pari passu with premature appear¬ 
ance of the secondary sexual characters, accelerated in deve¬ 
lopment, which is translated into increase of bodily weight 
and consequently greater precocity in the production of meat. 
Vorohqff has endeavoured to give practical effect to these ob¬ 
servations, recommending the substitution of castration by grafting, 
so as to obtain in young males a greater quantity of wool and 
meat. 

It is still premature to give an opinion as to the practical appli¬ 
cation of pre-puberal grafting in sheep with a view to obtaining in 
the males an increased production of wool and meat. But the con¬ 
clusions reached by Voronoff, as regards the capacity on the part 
of the grafted males to transmit to their offspring a greater aptitu.de 
for wool production so as to be able to fix this character in the de¬ 
scendants in the course of a few generations, cannot be accepted, in 
view of the uncertain state of our knowledge regarding the transmissi- 
bility of acquired characters. 

Among cattle, attempts have been made to increase, by means of 
grafting, the sex impulse in bulls where it is weak. (GrutEr). 

In man and in senile animals the effects of grafting and of 
other equivalent surgical interventions — homoplastic transplant¬ 
ation, ligaturing of the vas deferens — are still more noticeable and 
include a collection of data of the highest importance in the study 
of biology. 

In senile rats, in which there is normally more or less marked 
atrophy of the external and internal genitals, thinness, slowness 







Fig. 37. — Cock in an advanced state of senility (Maymone), 


The same cock, 45 days after the endoperitoneal installation 
of the testicles of a young cock (Maymonb). 





Pirate IX. 


Fig. 39 - 


The same cock 5 monllis after the installation of the testicle (Maymonr) 
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of movement, visual' weakness, sleepiness, deterioration of the bony 
parts, particularly regarding the curvature of the spine, falling of 
hair, and frequency of cutaneous lesions due to parasites, Steimach 
has obtained, by ligaturing the vas deferens and by grafting, a rapid 
improvement of the general condition, increase in weight, develop¬ 
ment' of the muscular mass, straightening of the spine, regrowth 
of hair on the parts which had become bald, agility of movement, 
strong aggressiveness, return of the external genitals to youthful 
fullness and tone, reappearance of sexual appetite. These results 
have been fully confirmed in man and in other animals, by many 
experimenters (Steinach, Tichtenstern, Kammerer, Voronoff, 
Brinklay, Iy\psTON) and appear to overthrow the conception, 
hitherto dominant, of the non-reversibility of biological phe¬ 
nomena. 

In' a very successful case of homoplastic grafting of the 
testicle in an old cock, which had become' thin, almost incapable 
of standing' upon its feet and' which for more than a year had lost the 
power of crowing, I also observed rapid and surprising improvement 
of the general condition, hyperplasia of the erectile organs for a 
long time atrophied, return of power of crowing,, at first laboured 
and strident, then clear and powerful, return ' of the combattive 
instinct and of the sex impulse. 

In his experiments of rejuvenation in man Voronoff had 
noted, besides the external signs of rejuvenation, a notable im¬ 
provement of the intellectual faculties, greater resistance to phys¬ 
ical and mental fatigue, improvement of sight in long-sighted per¬ 
sons through increase of tone of the ' ciliary muscles, constant de¬ 
crease of arterial pressure and in some cases amelioration of the 
symptoms, of angina pectoris . 

Often there has been, in old men grafted, the restoration of 
the vis generandi due to the restoration of spermatogenesis im senile 
testicles. But in many cases it has not been possible ' to conquer 
impotence by grafting, though the other effects of rejuvenation 
have constantly been obtained. Some of these effects — increase 
of tone ' in atrophied muscles, regression of arteriosclerosis, re¬ 
awakening of intelligence, etc., etc., are truly surprising and justify, a 
reasonable anticipation of the probable reversibility of, some phenom¬ 
ena which characterize the bio-chemical and histological mechan¬ 
ism of old age. On the other hand, it appears probable that the 
endocrine, action of the, grafted testicle is explained through eom- 

3 — Agr. mg. 
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plicated correlations and interrelations of secretions, affecting the 
whole endocrine system, which influence metabolism profound¬ 
ly, causing, in the composition of senile tissues, nutritive modifi¬ 
cations and dynamic effects. The intensification of metabolism 
in senile animals subjected to ligaturing of the vets deferens, or graft¬ 
ing was observed, among others by L,0 EWE, Zondek, Voronoff 
and other investigators. 

Similar effects are obtained in the case of females grafted, with 
young ovaries furnished with corpora lute a. 

Rejuvenation of senile organisms can be effected, provided that 
there are no serious endocrine disturbances or other irreparable 
pathological phenomena. 

The attachment of the graft should be perfect and the piece' 
used must be cut out of a young animal in a state of active sperma¬ 
togenesis. ' The main element of uncertainty in rejuvenation lies 
in the duration of its effects, and the doubt as to whether a real pro¬ 
longation of life is to be obtained by its means or not. 

Steinach in his experiments of rejuvenation of rats, which 
live on the -average for 30 months, has obtained prolongation of 
life by 7-8-10 months longer than the “ control ” animals of the same 
group. On cessation of the effect of grafting or ligaturing of the 
vas deferens , advancement of age was greatly hastened in the reju¬ 
venated rats, indicating that the organism had been subjected, by the 
effect of the rejuvenation, to intense strain. 

The experiments of Voronoff and others on man arc still 
too recent to permit a conclusion to be readied regarding the 
duration of rejuvenation and the possibility of prolonging it by re¬ 
peating the grafting on the return of advancing age. However, 
it cannot be denied that new and very interesting facts may be 
brought to light by extending the experiments of rejuvenation. 

A field in which the biological effects of grafting have seemed 
to be remarkable is that of the crossed and heterosexual graftings. 
Grafting in castrated males of ovaries containing yellow bodies, 
if the graft holds, is noted by the intensification of the atrophy of' 
the male genitals — penis, prostate, seminal vesicle — and pari 
passu increase of development of the nipples and the appearance of 
some secondary sexual characters proper to the female sex (Stex- 
nach, Kitnd, Sand, Stein and Hermann). The males so femal- 
ised offer reflexes of enticement for normal males ^ and are 
sought after by the latter like females. The development of the 
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nipples is, in many cases, so considerable as even to show stimul¬ 
ation of the lacteal secretion. In young females spayed and then 
grafted with testicles —- masculinisation — there is marked re¬ 
gression of the uterus, of the nipples, development of the bony 
parts and of the muscular mass, similar to that of normal males, 
considerable hypertrophy of the clitoris and appearance of secon¬ 
dary sexual characters proper to the male sex. The psychical 
behaviour resembles that of the males ; they follow the normal 
females and fight with the males (Steinach, Pezard). Hetero¬ 
sexual grafting has greater probability of success in subjects cas¬ 
trated before sexual maturity. In the uncastrated the attach¬ 
ment of the heterosexual genital body seems to be hindered by 
the presence of the genital body of the host (Steinach, Schultz, 
C. Pol). The transplant often remains without effect in the in¬ 
vertebrates (Meisenheimer, Oudemans, Prell). By grafting con¬ 
temporaneously testicles and ovaries in castrated guinea-pigs and 
rats, Steinach, has succeeded in producing true experimental 
hermaphroditism, which by the distribution of the somatic charac¬ 
ters of the two sexes differs considerably from bipartite gynandro- 
morphism, and approaches to the rare cases of natural hermaphro¬ 
ditism. 

In artificial hermaphrodites, the stature, the bodily develop¬ 
ment, the disposition of the hair are influenced by the secretion 
of the testicle and assume male characters ; development of the 
nipples — often rather marked — takes place influenced by the 
ovary, and the psycho-sexual behaviour show's itself variable, with 
periods of erotism of a male type and others of a female nature. 

Another order of effects — hormonal sterilisation — has been 
obtained by PIaberlendt by grafting under the skin in female 
guinea-pigs or rabbits, ovaries of the same species in a state of preg¬ 
nancy. In the subjects operated upon, the impregnated yellow' bo¬ 
dies have produced effects of inhibition of ovulation more or less 
intense, which perhaps may have important clinical applications. 

Included in the biological effects of grafting are also the at¬ 
tempts at surgical cure in homosexuality and in other sexual psy¬ 
chopathies. 

In the experiments of grafting it was observed by Houssay and 
Ttpschutz that very small fragments of testicle were capable of 
ensuring in the grafted animals the normal development of the 
secondary sexual characters. These researches renewed by P&- 
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zarb with the aid of exact quantitative determinations of the de¬ 
gree of development of the erectile organs of turkeys, have led liii.ii 
to conclude that there is no parallelism between the mass of test¬ 
icle grafted and the degree of development of the sexual charac¬ 
ters governed by the internal secretion of the testicle. Tints, beyond 
the point at which the internal secretion begins to be sufficient 
to cause the development of the sexual characters there would 
not be quantitative relationship between increased secretion and 
the development of the sexual characters. 

According to Pezard the endocrine function, of the testicle 
would be responsive to the law of all or none, already recognised 
as true by Marey for the cardiac muscle, the range of contraction 
of which is independent of the intensity of the stimulus, a maximum 
of contraction being found combined with a minimum intensity of 
the stimulus, and by Verworn for the nervous fibre. 

I/iPSCHUTZ in his experiments on guinea pigs and mice has 
proved that very small fragments of testicle, corresponding to 1-2 % 
of the testicular mass, are sufficient to assure the normal develop¬ 
ment of the sexual characters in grafted animals. Champy has 
verified the applicability of the law of all or none in testicular graft¬ 
ing of frogs, and Zawadowski in birds. However this law does 
not lend itself as a satisfactory explanation of hypermasculinity 
and of eunuchism, and has not been entirely confirmed by Steinach, 
Voronoff, Aron and others. 

An attractive field of enquiry is that dealing with the possible 
action of the internal secretion of the grafted generative tissue on 
the germinal cells of the host organism, and, in the case of total ■ 
homoplastic grafting of the ovary in connection with the uterus, 
the chemical action of the host organism on the grafted ovary. 
We already know how difficult it is to influence the germinal cells 
by the action of external factors during the process of maturation, 
in the organs which envelop them. This difficulty represents 
the best defence of the species for the maintenance of specific 
characters, and at the same time a fairly strong barrier to attempts 
at the creation of new species. 

■ In the higher plants, well defined variations of general nu¬ 
trition' and specific variations have been noted, through the effect 
of, grafting. But the transmissibifity, when multiplied by seed, 
of the specific variations obtained by grafting, cannot yet be con- 
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sidered as definitely ascertained. The variations of general nu¬ 
trition are shown by the increase and reduction in the normal 
development of the species to which the graft belongs, according 
to the stock used, with increase or decrease of volume of the 
fruit, of the content of saccharine matter, of acidify of mineral 
salts, etc. Thus, for instance. Pints communis grafted on the quince 
tree — Pirns Cydonia — usually gives larger and sweeter fruit of a 
colour different from that obtained by grafting the same variety on 
pear stock from seed. The specific variations are still more sig¬ 
nificant and relate to the structural and botanical characters. 
Grafting Licium barb arum, a perennial plant with woody stein, 
on Solanum ly coper sicnm, an herbaceous annual plant, the stock 
itself becomes woody and perennial 

Other variations concern resistance to certain diseases, communi¬ 
cated by the scion to the graft; thus, e. g., the outbreaks of " gummo- 
sis” which seemed about to destroy the crops of Citrus medicav. 
limonmn in Europe, could be effectively controlled by grafting 
this plant on dims aumntiurn v. Bigamdia , which shows notable 
resistance to gummosis ” and communicates this property to the 
graft. 

Lastly, the so-called grafting hybrids, constituted by shoots 
which for the most part originate from the callus closing the wound 
of the graft, are of interest. These present the characters of the trvo 
individual plants superimposed and fused in a mosaic of elements of 
variable disposition — the septorial, periclinal chimerae and hyper- 
chimerae of Winkler. 

The analogy between animal grafting and plant grafting is 
not, however, close, whether because in the latter there is constantly 
arterial anastomosis, or on account of the different distribution 
of the germinal cells in the animal organism and in plants. 
Certain experiments would however suggest the possibility of 
influencing animals by external stimuli of the germinal cells in 
such a way as to cause the appearance of variations in the 
descendants. 

Putting aside the classical experiments 1 of Hertwtg, who suc¬ 
ceeded in causing in the descendants the appearance of anomalies 
by irradiating the sperma of frogs with Rontgen rays, Hart's experi¬ 
ments are specially interesting. He succeeded in transmitting to 
the descendants a new form by means of ■ extirpation of the thy¬ 
mus in the parents. Grote, again, reports that by feeding white 
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mice, before mating, with thymus, lie obtained in the young 
a distinct inhibition of development in the first weeks of their life, 
and that in mice born to parents fed with extract of the thyroid 
gland lie obtained a greater development than normal. The pos¬ 
sibility of influencing the germinal cells by the action of the glands 
with internal secretion is also confirmed by Tandrkr, and from 
this point of view homoplastic and heteroplastic grafting of sexual 
organs constitutes a valuable method of research. 

XV. The improvement of operative technique and the surviv ai, 

OF THE GRAFTED TISSUE. 

The first attempts at grafting testicles date from remote 
times. Already in 1767 Hunter, studying the differential sexual 
characters between male and female in domestic fowls, had at¬ 
tempted to graft the testicles of the cock on the hen; these researches 
were renewed in 1849 by Berthoed, who succeeded in trans¬ 
planting the testicles of the cock into the peritoneal cavity of 
capons, obtaining the reappearance of the secondary sexual charac¬ 
ters, lost through the effect of castration. There followed the con¬ 
firmation by Wagner in 1851, and by Nussbaum, Mantegazza, 
Herextzka and Saeachas, as regards frogs and of Rode, Foges and 
Pezard, as regards birds. 

On account of the greater difficulty which it presents, grafting 
of testicles in mammals was carried out later by Maximow, Ro¬ 
bert, Mauceaire, Zaeachas, Ceveeotto, Stexmach and others, 
Grafting of the ovary, successfully attempted by Meisenheimer 
in frogs, was subsequently applied in human surgery to lessen the 
effects of spaying in women by Morris, Unterrergher and Pa- 
row, and in animal species for research purposes. The operative 
technique of grafting, in recent years, has made considerable pro¬ 
gress, especially through the work of Voronoff, The possibility 
of the success of heteroplastic graftings lias been widened and 
attempts even made to reconstruct the dissected spermatic channels. 

The ligaturing of the vas deferens , radiation with X-rays and 
the injection of testicular and ovarian extracts have also been 
largely used for the exaltation of the sexual instinct and for, 
rejuvenation. 

; The great difficulty in the case of the attachment of testic¬ 
ular grafts in' mammals lies in the impossibility of ensuring 
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arterial anastomosis so that the grafted piece is supplied with a 
normal flow of blood in its new seat. Garret has succeeded in 
obtaining anastomosis of the arteries in some grafts of entire or¬ 
gans — kidneys, thyroids — made on dogs and cats. But for the 
testicles the difficulty is almost insuperable, owing to the rather 
narrow calibre of the arteries, and it is necessary to be content 
with ensuring a rich supply of plasma for the nutrition of the graft¬ 
ed piece, until with the establishment of adhesion there is. a re-estab¬ 
lishment of the peripheral capillaries. Starting from this idea Vo- 
rqnopf proposed to make the graft within or over the serous 
coat of the testicle, suitably scarifying the seat so as to cause a 
plentiful extravasation of blood and to stimulate the formation of 
adhesion. For the graft he preferred fragments of testicle in 
which it is easier to assure nutrition with plasmatic exudation 
and with establishment of capillary circulation, rather than 
the entire organ — the total grafting of the testicle of Fidston, 
Enderlein, Fichtenstern, Thorex — which often results in 
rapid necrosis. 

The other methods suggested for grafting differ essentially 
in the seat — subcutaneous connective tissue, peritoneum, mus¬ 
cular tissue — in which transplantation has been done. Fydston 
has transplanted entire human testicles into the scrotum , practising 
grafting of the vas deferens . Fespinessb grafted fragments of 
testicles on the rectus muscles of the abdomen, Endereein on the 
subcutaneous connective tissue of the abdominal region, Morris 
on the sheath of the rectus muscles, Fichtenstern on the raw 
surface of the oblique external muscle of the abdomen, Gregory 
in the recess between the superior and inferior oblique muscles of 
one side and the transverse muscle of the other, Thorok directly 
on the peritoneum below the abdominal muscles, and in the 
peritoneal cellular muscles, by means of a lumbar incision similar 
to that made for nephrectomy. 

The attachment of the graft has varying probabiEty of success 
according as it is a case of autoplastic and homoplastic transplant¬ 
ation, or of heteroplastic transplantation. In the former cases which 
deal with tissues belonging to the same autoplastic organism, or with 
individuals of the same species, the transplant has greater probabil¬ 
ity of success. However to improve the conditions of attachment 
in autoplastic grafts, Steinach advises transplanting the testicles 
in the peritoneum and' in the abdominal muscles leaving them 
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in contact with, the spermatic cord for some days to assure the 
vitality of the organ in its new seat. 

The heteroplastic grafts are difficult of attachment owing to 
the limited chemical characteristics of animal organisms, in the 
human species heteroplastic grafts with ram's testicles have been 
attempted with some success by Stanley and Keeier and 
Pax,cone, and grafts with testicles of anthropomorphic monkeys 
by Voronoff and Dartigues. The latter have given a high per¬ 
centage of attachment and have been suitable for practical appli¬ 
cation, owing to the great biological affinity between human blood 
and that of the anthropomorphic monkeys. In the transplanta¬ 
tion of sexual glands, as direct anastomosis of the blood arteries is 
absent, it is not possible to get true, definitive attachment of the 
grafted, organ or tissue, which sooner or later becomes reabsorb¬ 
ed and, replaced by connective tissue of the host. Embryonal 
tissues alone appear to be capable of definitive attachment preserv¬ 
ing their own structural and specific characters — Harrison, Bkatts, 
Spkmann. 

The duration of the secretory activity of the grafted fragments 
of, testicle, hitherto observed, has been about 10 months for the 
heteroplastic transplant in rats (Steinach), which live on the aver¬ 
age for thirty months, and three or more 3 r ears (Voronoff) for 
Eteio-plastic grafting' in man, with testicles of anthropomorphic 
apes. The possibility of obtaining longer survival with improve¬ 
ments' in operative technique is not, however, excluded. Ret- 
TBRER admits that in the fragments of testicle grafted, only the 
superficial strata, impregnated with nutritive plasma, continue 
to live, while the deep strata, in which all circulation is interrupted, 
suffer rapid necrosis and reabsorption. In the superficial strata, 
through the effects of the changed conditions of nutrition, the 
constituent anatomic elements, ©specialty the epithelial cells, change 
their structure and their evolutive, cycle. The epithelium of the 
seminiferous tubes continues at some points to produce .small 
nuclei and heads of spermatozoa, but the greater part is transformed 
into a mass of cytoplasm containing numerous nuclei, which 
develop by ' successive cellular divisions, ■ forming a reticulated 
connective tissue of, narrow mesh full of translucent plasma. 
Subsequently the' meshes may become wholly or partly' empty of 
/ plasma. 

* . Retterer ( attributes to the production , and ' reabsorption 1 of 
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this plasma elaborated by the epithelium of the seminiferous 
tubes, the influence exerted by the grafted testicle on the other 
tissues of the organism, but regards the increase of volume of the 
interstitial tissue as merely apparent since he has never observed 
proliferative action in Ueydxg's cells. 

Steinach has, on the other hand, observed in grafted 
testicles rapid disintegration of the seminal epithelium, followed 
by considerable hyperplasia and hypertrophy of the interstitial cells. 
This statement was confirmed by numerous investigators, but 
it is probable (Bolognesi) that the disintegration of the seminal epi¬ 
thelium is the reabsorption of the seminiferous tissues which have 
arrived at the maximum degree of atrophy, rather than a true necro- 
biotic process caused by the lesion of the grafted organ. As regards 
the increase of the interstitial cells, at least in many cases, it must 
be admitted (Stieve) that it is a case of relative and not 
absolute increase. 

In ovaries grafted subcutaneously in the abdominal cavity ■ 
there is as a rule early atrophy of the immature follicles and forma¬ 
tion of fibres of interstitial tissue. Cases are however not lacking 
in which the maturation of some follicles and even pregnancy 
are obtained, if the graft has been made in a suitable seat. 

The interruption of the spermatic channel by resection or, by sim¬ 
ple ligaturing of the vas deferens , causes, according to Alessanbrx, 
Ancel and Bourn, Steinach, Martini, Sand, Tandler and Gross, 
atrophy of the testicle, reduction of the calibre of the seminiferous 
tubes, degeneration and disappearance finally of epithelial tissue 
and pari passu considerable hyperplasia and hypertrophy of the 
interstitial cells. As a consequence spermatogenesis goes on' de¬ 
creasing until it completely ceases. 

According to Ribbert, Pabbris, Mar chi and Diamare, Up- 
frejduzzx and others, the ligaturing of the vas deferens does not 
always cause atrophy of the testicle and consequent suppression 
of spermatogenesis. Marrassxnx thinks that, by itself, ligaturing 
the vas deferens would not produce considerable atrophy in the test- 
ide. This would, on the other hand, be due to lesions caused while 
isolating the vas deferens from the surrounding connective vascular- 
nervous sheath which latter should not be included in the resection. 
It is known, that without interruption of the spermatic channel, 
there may be considerable atrophy of the testicle and degeneration 
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of the seminiferous epithelium due to the ligaturing in mass of the 
arteries of the funicle and to the resection of spermatic plexus and 
that of the vas deferens . 

Guizzetti has shown, on the other hand, that in some con¬ 
genital anomalies with occlusion of the vasa effereniia the seminal 
epithelium can reconstitute itself normally and produce active 
spermatogenesis. The histologic modifications, which are found 
in testicles with interrupted spermatic channels, are generally 
due to the compression exerted by the sperms inside the tubes and 
to slow reabsorption by lymphatic channels. The effects of the 
compression (Stievb) vary according to the age of the seminifer¬ 
ous tissue. In young testicles in active spermatogenesis, the com¬ 
pression exerted in the tubes by the arrested secretion may be 
strong enough to cause intense degenerative action at the ex¬ 
pense of the seminal epithelium, while in testicles of the old with 
depressed but not entirely extinct spermatogenesis, the moderate 
pressure which is established by the effects of the occlusion of the 
vasa effereniia excites spermatogenesis and reactivates the endo¬ 
crine function of the tissue. 

Histologic modifications, similar to those caused by ligaturing the 
vas deferens are also obtained with moderate exposure to X-rays 
— C. Schmidt, Ambers, Schonberg, Bergonie, Tribendeau, 
Viebemin, Kyrbe, TandeBR and Gros. 

In the case of testicles exposed to irradiation there are more 
or less profound modifications of the epithelium of the seminiferous 
tubes, especially at the expense of the elements of the seminal tract, 
spermatogonia, spermatocytes, cessation or diminution of spermato¬ 
genesis and considerable increase of the interstitial cells. If the 
irradiation is moderate, the epithelium easily regenerates the 
elements of the seminal tract, probably at the expense of some sper¬ 
matogonia which have escaped destruction, and spermatogenesis 
may be reestablished. If on the contrary the irradiation has been 
excessive, Sertobi's cells also, which are the most resistant of 
the epithelial elements to the action of the rays, end by being 
destroyed, and there is complete loss of spermatogenesis (Kyree) 
while the interstitial cells become hypertrophic and show greater 
resistance. The irradiation of the ovary is at present widely used for 
the cure of climacteric disturbances in women by Haeberstattes 
Hbikbke, ' Bourn, Ancbe and Vibbemxn, Tribendeau, Simon, 
Steinach and Hoezkencht, Bibde, Stieve and others. In the 
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ovary subjected to moderate exposure there is cessation of ovula¬ 
tion, regression of the immature follicles with formation of black 
bodies and persistence of the yellow bodies. In a corresponding 
manner the irradiated females show' hypertrophy of the uterus 
as in pregnancy, considerable development of the nipples accom¬ 
panied in marry cases with lactic secretion and exaltation of sexual 
instinct. Similar effects might even be obtained in senile females 
in whom the considerable improvement of general physical health 
indicates a true and genuine rejuvenation. x4 still more decisive 
simplification of the proposed rejuvenation treatment might be 
obtained by substituting for surgical operation the injection of 
testicular and ovarian extracts, already suggested by Brown- 
Seouard in the classical auto-experiment, w'hich was the fore¬ 
runner of opotherapy’. Opotherapeutic treatment might find its 
reason for existence and the probability of wide practical applica¬ 
tion, in the fact that the specific action of the sexual hormones, 
as in the case of all known hormones, is essentially anatomic and 
physiologic, and not zoologic. 

The introduction of compound extracts of testicles and ovaries, 
even if cut out with due aseptic precautions, is not however 
free from serious risks. In the extracts, apart from the non-anti- 
genic hormone extract there are contained numerous antigens with a 
certain degree of toxicity represented by the protein of the ana¬ 
tomical elements and by products of their autolysis. These antigens, 
independently of the effect produced by the sexual hormones, can 
exert an action of their own, masking and modifying that of the 
hormone. The toxicity of the extracts will be further considered from 
the point of view of the phenomena of anaphylaxis which may occur 
and from the point of view of the cytolysis produced which might 
exert a widespread injurious action on the elements of the live organ 
corresponding to that from which the extract was taken. It is per¬ 
haps due to the great complexity of the effects produced by the ex¬ 
tracts that the results obtained with their administration have 
not always been consistent. 

In very successful cases of injections of testicular extracts in,' 
castrated individuals (Nussbaum, Dor, Maisonnbuve and Mbur- 
ides, PfizARD), and of injections of extracts of ovaries with yel¬ 
low' bodies in females (Feelnbr, Hermann, Aschner, Okintschitz 
and Gavin) the reappearance of lost sexual characters was obtain¬ 
ed, as by Transplants. The action of the extracts is however of 
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very short duration and disappears with the cessation of their ad¬ 
ministration, It should not, however, be forgotten that with im¬ 
provement in the technique of preparation of the extracts their 
toxicity may be reduced and they may be rendered more effective 
and constant in tlieir action, as has already happened for other 
opotherapeutic preparations largely used in clinical practice. Essays 
in tills direction have been made by P arises. with the manufac¬ 
ture of “ Rejuveil ”, by Bertarbijj with the manufacture of “ In¬ 
ter and by others. But the results obtained up to the present are 
not very reassuring. The knowledge obtained shows that the 
mechanism of old age, though still hypothetical, may be attributed, 
to progressive exhaustion of reproductive capacity of the anatomical 
elements of the differentiated tissues. 

The grafting of regenerative tissue in animals of advancing 
age, and the other operations capable of stimulating the endocrine 
function of the sexual glands, undeniably cause a transitory stage of 
rejuvenation, which can be prolonged by improvement of 'the oper¬ 
ative technique and by repetition of the grafting, but of which 
the effects on the economy of the senile organism have not yet been 
sufficiently defined. The mechanism of rejuvenation is obscure; 
it may however be considered probable that the sexual hormones 
cause directly or indirectly the synergetic action of other endo¬ 
crine glands and of special nervous reflexes, having as a final re¬ 
sult considerable increase of metabolism and renewal of proliferative 
activity in the anatomical elements of the differentiated tissues. 

In the field of general biology the grafting of generative tissue 
constitutes a valuable method for experimental research on in¬ 
teresting problems which relate to hermaphroditism, sexual neu¬ 
tralization, acceleration of development in the period previous to 
puberty- and especially 7 - the possible effect of the grafted tissue on the 
hereditary characters of the germinal cells of the host. 


Br. Bartoeo Maymone, 

Lecturer at the Royal University and Direct#/ 
of the Experimental Zootechnkal Institute , Rome . 



MEW TENDENCIES IN THE GENETIC IMPROVEMENT 
OF LIVE STOCK, 


It is evident that the improvement of living beings cannot 
be attempted without a knowledge of the complicated problems of 
their variations and inheritances which form nowadays a new and 
important branch of science known by the name of Genetics un¬ 
der its two aspects, relating to plant and animal life. It is also evi¬ 
dent that living beings transmit to their progeny the characters 
which we call hereditary. But here already it is necessary to make 
a distinction. All that is constitutional is hereditary, if we may 
say so ; thus for instance the nose, with man, the lungs, the kidneys, 
etc. This kind of inheritance, which might be called a constitutional 
one, does not concern us, in a general way. But within it there exists 
a new kind of heredity, since the form and even the size of the nose 
may be hereditary (as will happen in the cases of hereditary giant 
and dwarf characters), although such, size and form may not be here¬ 
ditary if obeying as wellknown and as universal a phenomenon as is 
variation or fluctuation. For many observers this problem constitutes a 
stumbling block when, w T hile not sufficiently distinguishing one case 
from another, they claim to fix in the offspring a character not heredi¬ 
tary, as being a product of external conditions, w’hich only modify living 
beings from an individual and never from a hereditary point of view. 

So that if in selecting we choose as a norm the most frequent 
variation which is that produced by the surroundings, we should make 
the serious mistake which is made by the greater .part of those who 
write on Zootechnics. 

This non-heredity of variations or fluctuations wffiich is now ad¬ 
mitted by the most important biologists, gave the deathblow, twenty 
years ago, to that theory of evolution which was propounded first 
by Lamarck and then Darwin and popularised by them.' 

Accordingly, it is an error to believe that it is possible to select 
live stock-by the well-knowm methods of Kramer, Lydtin etc., which 
consist in taking numerous measurements of the animal, all of them 
'subject to non-hereditary variations or fluctuations. No improvement 
can be expected in the progeny by this method. 

As a matter of fact it is not possible to admit that any animal 
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will be more useful, or that e. g. a cow will produce better and more 
milk, if its measurements coincide more and more with the theoret¬ 
ical scale of' the maximum of points. ■ 

Any one could prove the uselessness of such relations in the 
measurements of the animal (i), because they correspond to a simple 
fiction as to the value of correlations. 

The-modern research work on the phenomena of correlation in 
animals — executed with a mathematical exactness hitherto un¬ 
suspected — cannot recognise the conclusions which were too hur¬ 
riedly adopted in reference to the criteria here under discussion. 
I can guarantee that in the Dairy Cow Test organised by me at Ri- 
badeo in June 1924, the cows which obtained medals as the best 
producers of milk and butter would not have won a single medal if 
the method of classification had been employed which is based on 
the bodily measurements of the animal. And it must besides be kept 
in view that there were 16 competing cows; that the test lasted for 
eight days ; that each of the three daily milkings and also the stock 
feeds were tested in an exceedingly precise way... The North Americans 
are used to say with much acuteness in this respect that perfection 
of form in a cow is not an obstacle to her producing much milk... 

I am far from denying the positive utility of an external examin¬ 
ation of the animals. It is evident that a good dairy-cow must have 
fine udders and that a brood mare meant for reproduction must 
possess the necessary width of frame required by her function. 

No one, of course, can deny this contention, but surely the estima¬ 
tion of these characters should not be exaggerated, as it is well known 
that there are cows with very fine udders that, notwithstanding, give 
very little milk, and exceedingly well built mares that produce a small 
offspring. So that a posteriori we may always be sure of taking a rea¬ 
sonable view of the problem, whereas, if we proceed a priori , we can¬ 
not be sure. 


(1) One of the first to raise his voice against the so-called method of measurements and 
points was the German professor B. Pott who, as early as 1889,, published an immense work 
— mentioned in the bibliographical notes inserted at the end. of this article — which more 
than ever serves to prove the unrivalled acumen of the German author, violently attacked 
though he was by his contemporaries. The following paragraphs are taken from this most 
important book. He says : “ Who can prove or believe that the only wel Ibuilt Dutch bulls 
are those which have a trunk length of ‘“between 185' and 195 cans., with a uniform height 
of 142 to 145 cms, from the back to the lump, and a chest depth of 80 to 85 cms. together 
with a chest breadth of 60 cms ?.. ”, 

' The following words too are worth consideration: “No doubt the stock-farmer may by 
means of, the measurement method obtain some external resemblances in his herd, but will 
these resembling animals show the same resemblance in their functions ?. . ” 
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No doubt the ideal achievement would be to combine perfection 
of form with a high economic value of the animals, and selection and 
breeding should be carried on in this sense. I believe, however, that 
it is more necessary to obtain first of ah the perfection of the function, 
instead of looking for perfection of form, and that after having selected 
certain animals for their functional qualities, one may then begin to 
look for all sorts of imaginable beauties.... 

In certain cases beauty of form has a certain economic value which 
should not be ignored here. Such a case is that of “ fancy-horses ” 
— every day less in demand, however — which must, as far as possible, 
possess special external qualities. It cannot be denied that in this 
case beauty of form is to some extent hereditary (though not all 
the progeny of well-built sires are well-built themselves), as it is 
well known how rigorous a selection is made of these animals, in our 
Andalusian regions, for instance Besides, since the efforts expected 
from horses of this kind are always less than their actual powers,, 
only a certain standard is as a matter of fact looked for. The end 
desired is not that of a minimum functional organic yield, as in 
most other cases, and therefore the harmony of the animal’s measu¬ 
rements plays a most important part in its valuation. 


Modern zootechnical tendencies take no account of imaginative 
theories and are based entirely on data derived from the experimental 
field, because in positive science nothing counts in comparison with 
facts themselves rightly interpreted— facia et verba . The strict¬ 

ness of method achieved by investigators is a wonderful thing and 
the severity with which they sometimes judge their own work is ad¬ 
mirable. Hence this modern science of Genetics carries with it ex¬ 
traordinary guarantees. 

The improvement of our live stock may nowadays be under¬ 
taken, thanks to the discoveries made in plants by Mendel and by 
Johannsen, those great names of present day Biology. The methods 
of operation are identical for plants and for animals apart from the 
differences established by Nature. 

In order to state on general lines the method of procedure, it is 
advisable to keep to one example which, for greater interest, may be 
taken from cattle. Get us assume that the' selection is undertaken, 
with a view to milk yield. 
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To this end. it is necessary in the first place to keep tinder' ob¬ 
servation a large number of animals, the more the better. The aim of 
this observation is to effect milk records, which is not an easy matter. 
By these milk tests the quantity of milk given by a cow from the 
72 hours folio-wing calving to the end of its lactation period is re¬ 
corded and the fat content in the case of each animal is tested. 

The experimental facts justifying milk tests may be expressed 
in the following way: 

1. The examination of external characters does not furnish 
a correct criterion for estimation of milk production. 

2. High milk yield is much more an individual quality than 
a matter of racial heredity. 

3. High milking aptitudes are capable of transmission by 
inheritance. 

The first step, thus, is to establish milk records. A true system of 
milk records registers the entire lactation. 

There are, however, various w&ys of carrying out these tests 
by which partial data are obtained. As none of these methods 
are free from error, in each case the method most suited to the parti¬ 
cular case should be ascertained. I have seen the control carried out 
in Belgium,' in Switzerland, in France, in Germany and in Italy in 
very different ways, and though this is not the place to give a detailed 
account of the technique, it should be said that while in some local¬ 
ities the milking control is effected in the American way over seven 
consecutive days, in others — as happens in Belgium —* it is 
considered sufficient to register three series of daily milkings : at 
the end of the second month of lactation, at the end of the fifth 
month and at the end of the eighth. 

The tests can also be carried out in the farms by collecting all 
the animals, or on the small holdings by going from one to the other 
and doing the milking and weighing of the milk and taking at the 
same time the samples for its analysis. Both methods are employed 
according to local circumstances. 

It seems natural to obtain more reliable data in the, farm, on ac¬ 
count of the greater number of safeguards and because the control 
of feeding can be done under better conditions. In a general way and 
when the control must be done from house to house a person of ap¬ 
proved character must be chosen as tester. To make him acquainted 
with his duties is a question of a few days. 

Bet us now. suppose that we have chosen 1 the best' cows of a 1 
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rural zone; what remains Is the more arduous part. The sire is 
still to be found who can conveniently be mated with the chosen 
dams so that the progeny may be what we are looking for. Nor can 
this choice be made in an arbitrary way, i. e. by simply measuring 
the body of the animal. It must, on the contrary, be done a posteriori , 
experimentally, and here the rules are difficult to state, because in 
every case the experimental proofs will have to be adjusted to what 
the person aiming at the improvement thinks suitable. I myself 
have learned that one must keep in direct touch with realities 
in order to ascertain and to overcome the numerous difficulties 
presenting themselves. It is not possible, for instance, in our case, 
to judge any sire of less than four years of age. To be convinced 
of this it is enough to calculate the time passed between the first 
sendee by the bull and the first lactation of Ms progeny. As the 
cows chosen may belong to at least two different categories according 
to their being pine dairy cows (which is not probable) or to their 
possessing a milking value due to hybridisation (which is the most 
frequent case with cows which have won prizes In milking competi¬ 
tions) the aim of the experiments made with the sires will be to verify 
these extremes. Therefore it is impossible here to specify the suitable 
method, which besides would be a task of some magnitude. 

There Is, however, a rule for recognising a bull which is the bearer 
of good aptitudes : namely, when the daughters of this sire are better 
milkers than their dams, we may almost certainly affirm that the 
Increase of milk or butter is due to the sire. But this does not ab- 
solutely hold good in a general way, for reasons which it would take 
too long to explain. We may now consider that the groundwork 
of our zootechnical system is laid, and y r et the greater part is still to 
be done, because at this moment there begins the real work of the spe¬ 
cialist in Genetics, a work which evinces amazing skill and con¬ 
scientious care in its progress and its results. Now is the moment 
to proceed with the consanguineous matings which fix the characters, 
to arrive at the pure lines which are the goal of our efforts. 

Here too is the moment to discard many prejudices cherished 
by the general public as regards consanguinity. TMs is perhaps the 
strongest lever at our disposal for the improvement of animals and 
plants. Consanguinity creates nothing in progeny-, neither for good 
nor for evil, as is generally maintained nowadays. Consanguinity is the 
“biological sieve” that severs what is useful from what is.harmful, 

4 — Agr, ing . 



2 go 


BLANCO 


for consanguinity does nothing else. To this might be objected that 
there exist numerous cases which prove the harm done by unions 
effected between kindred, but the answer may be given that there 
exist just as many which prove the contrary, though it is but logical 
that the former cases should attract more attention. 

Moreover, just as the laws of heredity were mathematically 
formulated by Grbgob. Mendel, it is curious to observe that in studies 
upon consanguinity numbers play a most important part. A large 
part of the higher mathematics which we study in our Engineering 
Schools is perhaps much more applied to the study and practice 
of consanguinity than to current engineering. If we add that in 
Genetics the theory of probabilities is indispensable, it will be under¬ 
stood how great a complexity is involved in these problems. 

* 

* * 

The following resolutions were presented to the first Congress of 
Regional Economy at X/ugo by Don Cruz A. Gallastegui, Director of 
the Biological Mission of Galicia, under whose direction I studied, 
and myself. They were approved without discussion. 

(1) It is ’ of the first necessity to undertake the improvement 
of live stock if w r e want to compete on the markets of meat and, par¬ 
ticularly, of milk products. 

(2) With the present State organisation of mounting stations 
— for horses, swine, cattle, etc. — the problem cannot be solved. 

(3) To obtain the improvement of our live stock it is necessaiy 
to have establishments in which large numbers of live stock may be 
handled, or to transform the .existing ones. 

I do not think that the foregoing conclusions will be a surprise 
to any one. As a matter of fact the first of them contains a truth 
only too evident to all, as it proclaims the necessity of the improve¬ 
ment of live stock. As to the second conclusion, it is easily seen that 
with the present mounting stations the methodical practice of consan¬ 
guinity is made impossible, not only because the genetic constitution of 
the clams is not known, but also because the sires brought from outside 
the station are more numerous (l). The ideal thing would be that 
any one sire should only serve the females belonging to the same pure 

{2} Haushalter is right in saying that it is no use to import breeding animals descending 
from dams yielding six thousand and seven thousand litres of milk, if the offspring do not 
yield more than two thousand litres. 
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line, as, in this way, the progeny could be absolutely guaranteed. 
And this consideration is the necessary link leading to the last con¬ 
clusion, because it means that the farmer must be furnished with the 
sires and dams which suit him, already selected, ft is illogical to 
furnish him with selected seeds and to deny him the same facil¬ 
ities with live stock where selection is much more difficult. 

But what seems an entirely justifiable desire can only be at¬ 
tained if large numbers of live stock can be handled at one time, and 
this for two reasons : firstly so as to obtain a greater number of 
selected animals as a starting point, and secondly because, as soon 
as the characters are fixed, there will exist a considerable number of 
animals to be assigned to the farmers. Our actual farms do not, for 
want of means and of working facilities, possess more than twenty or 
twenty-five head of cattle, an absurdly small number if any impro¬ 
vement is to be achieved. It might be objected that the Basque 
Provinces have succeeded in improving their cattle stock by means 
of mounting stations. This is true in so far as they have supplanted 
the breed of their own country by other animals that give more milk 
and more meat. But by the method they have followed of crossing 
the Basque red cows with the sires from Schwyz they have only 
achieved an apparent uniformity, because in their cattle there may 
be observed anew 7 considerable differences in the economic aptitudes, 
not only in precocity, but also as to milk yield which show 7 s that the 
speedy improvement of the breed under scientific direction should be 
undertaken. By following a better method the Basques would 
now have had an improved indigenous stock which they might ex¬ 
ploit simultaneously with the selected breed which would best have 
suited their requirements. 

In the province of Santander the mistake made comes from the 
method followed — though it is quite different from that employed 
by the Basques — in that, together with the males, they imported 
numerous females. These cows, called ship cows , come directly 
from the Netherlands* 

It is a proved fact that these imported cows are excellent milk¬ 
ers and that .their daughters are much less so, whereas their grand¬ 
daughters produce still less milk than their mothers. The breeders 
of the province of Santander, following, no doubt, the opinion of some 
technician, believe — erroneously — that this “ degeneration " or 
diminution of milk production is due to a phenomenon of influence 
of environment hereditarily transmitted in a progressive way. It 
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is not to be wondered at if the belief in this error lasts on, as it is simply 
due to a superficial and ordinary conception of the problem.. The 
Santander breeders believe, in a general way, that the ship cows ate 
pure animals, because they are of the same breed, distinguished by a 
definite uiiiformity of exterior — colour and skeleton, chiefly. They do 
not imagine that beneath identical external characters there really may 
be numerous animals entirely different as to their capacities. But 
there is still more ; the ship cows are hybrid products of the first genera¬ 
tion — giving to this expression its scientific sense — and as such they 
present the characters of hybrid strength — in this case, increase of 
yield — well known to any- beginner in Genetics. And so it is only 
natural that in mating these first generations imported from the Nether¬ 
lands, Mendelian disjunction — not reckoned with by the Santander 
breeders — occurs, giving rise to offspring of less milking value. 

Even if the imported animals were homozygotic, it must be 
remembered that they would not all be so in regard to the same 
characters, and then if two different homozygotic animals were mated, 
the offspring would be hybrid, which would lead us back to the pre¬ 
ceding case. 

So the. necessity becomes evident of knowing the genetic for¬ 
mula of every animal in order to be able to regulate in every single 
case the matings ?vhieli cannot be left to arbitrary solution. 

Correct breeding methods would prove that the so-called “ de¬ 
generation ” is one of the numerous myths which disappear when the 
problems are presented in their real terms. 

The foregoing statements simply show that in the Netherlands 
the breeders know how to provide the markets with animals which 
are good producers of milk but bad producers of offspring which en¬ 
ables them to make an easy and lucrative profit, a fact to which we 
are still blind in Spain. 

If it is certain that the improvement of live stock and of plants 
can only be achieved by putting into practice the experimental teach¬ 
ing of modem Genetics, it is readily understood how small must be 
the value of all that is being preached or written outside the range 
of this science. 

Hence arises the necessity for exercising official action on zoo- 

technical establishments with proper direction so as to avoid useless 

waste of time and money. _ „ _ 

Ramon Bianco, 

Chief Engineer ■ of the Agricultural Section 
of Lugo , Spam . 
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INTERNATIONAL ASSOCIATIONS 

PROCEEDINGS OF THE INTERNATIONAL 
SOCIETY OF SOIL SCIENCE 

Papers. 

INFLUENCE OF MANURES AND MICRO-ORGANISMS 
ON H-ION CONCENTRATION IN THE SOIL, 

According to theories expounded by Professors Lorenz and Lar- 
MOR, the constitution of chemical atoms is that of a positive centre, 
surrounded by a considerable number of electrons, the algebraic 
sum of the electric charges of' the atom being zero. It lias been 
suggested that these electrons gravitate round the centre and consti¬ 
tute a system similar to a collection of planets gravitating round a 
star. Cannot what has been said of the atom be said of the mole¬ 
cule ? In the case of a molecule of benzene, for example, do we not 
conceive a system of many centripetal forces whose resultant is 
zero ? Any such striking analogy between the planetary system 
and the molecular microcosm is perhaps equally applicable to the 
difficulties of study of these two extremes. 

General chemistry and especially analytical chemistry have 
rendered inestimable services to society far exceeding any anticipa¬ 
tions formed when these sciences were still in their infancy. For 
some years the study of solutions, thanks to Arrhenius" theory of 
electrolytic dissociation of molecules, has given rise to a new branch 
of chemistry which consists in measuring the H-ion concentration 
of these solutions. This new branch of science has undergone great 
extensions in Germany, Denmark and especially in America. 

In the New World, where practical realisation of discoveries 
and inventions is effected much more quickly than elsewhere, the 
determination of Hydrogen ion concentration constitutes a very con¬ 
venient and very precise means either' for preparing media of microbe 
culture, or for controlling or estimating various industrial solutions. 
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Hydrionometry can also give valuable indications to agricul¬ 
ture. An account will here be given of the result of research, the 
agrochemical deductions drawn from them, and of a new hydrio- 
nometric method. 

A number of works exist in English on this subject, but there is 
little in French, either original or translated, heaving the literature 
aside, some considerations of a theoretical and technical kind may be 
reviewed. 


A. — Theoretical considerations. 


According to Arrhenius’ theory, salts in aqueous solution are 
more or less completely dissociated into ions. Acids are salts of 
hydrogen and bases are salts of hydroxyl. 

A solution of a weak acid HA, contains “ active ” H and 
A ions, and “potential” ions contained in the non-dissociated 
mass H A. The state of equilibrium between H and A on one side 
and H A on the other is expressed by the equation 


(H + ) (A- ) 
(HA) ' 


= Ka 


C 1 ) 


where Ka is the constant of dissociation and indicates the 
strength of an acid; (H + ), (A - ), (HA) indicate simply the concentra¬ 
tions of the ions H, A, and of H A during equilibrium. If this 
add is titrated by a base, the equilibrium is constantly broken and 
re-established, until the H ions are completely exhausted as 
shown by the indicator. While acidimetry has the object of meas¬ 
uring the “ normality ”, that is to say the total amount of the " ac¬ 
tive ” and “ potential ” H of an acid, hydrionometry on the other 
hand only measures the “ intensity ” of an add, that is to say the 
“ active ” H ions of the solution. Hence we must distinguish be¬ 
tween the factor of “ quantity ” of an add and that of the " in¬ 
tensity ” of the same add. 

Every solution, whether acid, neutral or alkaline, contains H 
and O H ions; the reaction is neutral if (H + ) = io ~~ 7 at 22 0 C. in 
gramme ions per litre, acid if (H + ) > io~ 7 at 22 0 C. in gramme ions per 
litre, alkaline if (H + ) < io~ 7 at 22 0 C. in ions gramme per litre. 

Water though very slightly dissodated contains about one 
gramme molecule of H and O H ions per ten million litres. 
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In pure water (H + ) = (O H~~) which enables ns to write 


rr 

(H . OH) 


( 2 ) 


(H . O H) being practically constant, 

(H+) 2 = Ke. (H . OH) = K w , and 
(H + ) = V'Kw == 1.006 X io~ 7 or io~ 7 


whence K, = 10 I+ = (H + ) . (OH ). 

3ST 

If in a base (OH ) =-that is to say 10 2 , (H + ) will equal : 

xoo 

, 10 I+ 

(H + ) = ——- = io-“N. 

10 


Chemists seldom exceed dilutions - of acids 'or bases, every 

100 

interval included between io~“ 2 and 10“ 12 escapes acidimetry and 
alkalimetry. 

In practice (H + ) is expressed as a function of 


log 



i 

Ka 


—j— log 



= PH, 


a formula derived by the algebraic development of equation, (i) and 
where a indicates the percentage of dissociation of (H A). The 
notation pH was introduced by Sorensen and represents the 

common logarithm - --~r- 0 
(H + ) 

pH varies inversely with the H ion concentration. 

(H + ) pH 
io~° o 
KT* I 
IO* 2 2 


io““ 23 13 
X0~~ 14 ' 14 
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The buffer action. — Tins is the resistance offered by a solu¬ 
tion to change of its pH by addition 01 loss of an acid or a base. 
This resistance varies with the solution as well as with the base or 
acid added to it. 

Determination of pH. — Two principal methods are distinguished, 
namely, the electrometric method and the colorimetric method. The 
former gives accurate results, but it is more difficult to effect. 

The colorimetric method, slightly less exact than the former 
(maximum error pH 0.2), can however fully satisfy ordinal requi¬ 
rements, that is, of course, if the necessary precision is observed. 
It is based on the fact that each indicator has its own zone of change 
comprised between pH o and pH 14. This zone of change, relatively 
narrow, is characteristic for each indicator. Thus phenolphtha- 
lein changes at pH 8.3 and gives a salt completely dissociated at 
pH 10.0, owing to its neutralisation. The zone of change of this 
weak acid (phenolphthalein) is therefore comprised between 8.3 
and 10.0. 

An indicator is a weak acid or base and consequently feebly ionis¬ 
ed. Its neutralisation gives rise to a neutral salt' which is then strongly 
dissociated and radiates two kinds of light: that which results 
from absorption is coloured and comes from the interior of the solu¬ 
tion, the other, on the contrary, is reflected by the surface of the 
solution and is generally white light (Qstwald). The shades of 
a colorimetric scale are due to relatively small differences in the wave 
lengths of the reflected light. 

Measurement by titration only makes use of the extreme colours 
of the zone, while hydrionometry, by means of type solutions whose 
pH is previously determined, fixes and utilises the intermediate 
stages. 

B. — Technical considerations. 

Type solutions. — The greatest precautions must be taken in 
their preparation. This is how Clark and Tub's type solutions 
should be prepared :—■ 

M M 

Phihalate — . Dry at 115 0 C. KHC 8 H 4 0 4 — . 40.836 gr. per 1 . 
5 5 

M 

KC 1 — . Recrystallise 3 or 4 times and, dry the crystals fox 
5 

two days at 120 0 C. 
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KH S F 0 4 - - . Recrystallise at least 3 times in distilled water 
5 

and dry at 115 0 C. to constant weight. 

M 

H, BO s — . Recrystallise several times in distilled water and dry 
5 

in a dessicator with CaCL. 

M 

Na OH — . Roil distilled water in an Brlenmever vessel to 
5 

drive off the OCX, cool, add sufficient ethylic ether to form a layer 
4 or 5 cm. thick and throw in carefully some metallic Na cut up 
into small pieces. The Na O H which is formed at the expense 
of traces of water contained in the ether, passes slowly through the 
layer of ether and is thus kept from carbonisation. Siphon and di- 
M 

lute quickly to — . 



. Distill HQ to 20 % 


and dilute the distillate to 


M 

5 


The tables below show how by mixing these solutions it is pos¬ 
sible to obtain a whole series of standards. 


— KHC 8 H 4 0 4 + — NaOH (at 20° C.) 
5 5 


..O 50 

C.C. 

M 

KHC8K4O4 4- 

0.40 oc. 

M 

5 

NaOH 

— Dilate 

to 200 

4.2 

» 

- 

$ 

3-70 

» 


- 

s> 

4.4 

» 


» 

5.70 

i 

» 

» 

9 

4.6 

* 

* 

* 

12.15 

* 

» 

> 

.1 

4.8 

9 

* 

* 

17.20 

Hi 

» 

3# 

J) 

5-0 

3 

» 

» 

23*35 

* 


a 

a 

5*2 

* 

* 

» 

29.95 


» 

» 

a 

5.4 

* 

* 

* 

35-45 

a 

» 

# 

a 

5-6 

* 

* 

* 

39*85 

* 

» 

» 

» 

5.3 


& 

it 

43-00 

9 

S 3 



6.0 

» 

* 

» 

45*45 

» 


» 

» ■ 

6.2 

* 

$ 

* 

47.00 

>1 

'» 


» 
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KH s P 0 4 + NaOH 


M . M 

pH — 3.8 50 c.c.- KH^P04“f- 3.72 c.c-NaOH Dilute to 200 c.c. 

5 5 


6.0 

3 » » 

5.70 i' 

3 

U ,u 

6,2 

» a :> 

8.60 

B 

a a 

6.4 

it j> a 

12.60 • 

n 

•a ■# 

6.6 

» >j » 

17. So » 


» 9 

6.8 

:v » » 

2 S .65 4 t 

» 

9 » 

7.0 

li rfc » 

29.63 a 


3 » 

7.2 

a a it 

35.00 « 

» 

& a 

D 4 

it a u 

39-50 -■ 

9 

a » 

7.6 

» 

42. So :» 

«» 

9 m 

7.3 

1 n » 

45-20 » 

a 

* » 

8.0 

» » * 

46, So a 

3 

a » 


h 3 bo 3 

4 - HCE 4 - NaOH 



M M 

w M 



.8 50 c.c. 

-H3BG3 - 

KC 1 2.61 c.c.- 

NaOH - 

— Dilute to 200 


3 0 

5 



S.o » 

» » 

3-97 J '- 

» 

* a 

8.2 » 

■0 » 

5.90 * 

* 

•* * 

8.4 * 

» » 

8.30 » 

» 

» ** 

8.6 * 

h a 

12.00 » 

Si 


8.8 * 

» » 

16.30 ^ 

,t» 


9.0 "> 

» » 

21.30 » 

# 

3 U 

9.2 » 

5S l» 

26.70 * 

* 

» * 

9,4 

» a 

32.00 * 

S 

» n 

9.6 ■- 

» » 

36.85 ■ 

V 

j* 3 

9.8 » 

» » 

40.90 # 

}> 

a it 

[0.0 a 

1* » 

43.90 » 

9 

» » 


Ceark and Tub's indicators. 


Zones of change Coucenlraticms 

3.4 - 4.6 Bromphenol blue .. 0.04 % 

4.4 - 6.0 Methyl red .... . 0.02 % 

6.0 -7.6 Bromothymol blue ... 0.04 % 

6.4 - 7.0 Bromocresol purple.... 0.04 % 

6.6 - 3.2 Phenol red... 0.04 % 

7.2 - 8.8 Cresol red . ..-.. <0.04 % 

8.2 - 9.8 Thymol blue . . . ... 0.04 % 


Test tubes. — In order that the results may be as precise as 
possible, tubes of white glass should be used of uniform thickness 
and 'diameter, otherwise there is risk of comparing the solutions under 
conditions of varying thickness which would be a cause of error. 
With this object we have instituted a practical and precise “ so- 
lenometrical " (i) process. The apparatus required consists of a 


(i) From the Greek solene = tube. 
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graduated test tube of 100 c.c. and a drop measure. The test tube 
is filled to So ex. and the tube to be examined is plunged into it so 
that the bottom of the tube is level with the 50 mark of the test 
tube. 

The level of the water then reaches a certain height above the. 
90 mark. The tube withdrawn takes away a little water which is 
restored by means of the drop measure. 

Out of 300 tubes tested about 30 caused the water to rise to 
the 95 mark and 20 to the 94 mark. 

It is evident how much the tubes differ one from another. The 
test tube to contain the earth filtrate should be of the same capa¬ 
city as the scale tubes. 

Filtration. — The theoretical and practical details will be found 
in all books on analytical chemistry. 

The filtration of clay soils is not always very easy. The fine 
particles of colloidal clay easily pass through ordinal}?' filter pa¬ 
per, Filtration on a double filter or by decanting only aggravates 
tills difficulty. We have always obtained very clear filtrates by 
rapid agitation of 10 gr. of soil with 50 c.c. of distilled water, then 
pouting the whole quickly, but adroitly, on to a folded filter 
paper. 

In this way the pores of the paper rapidly contract. The par¬ 
ticles which are deposited on the filter paper itself also play an appre¬ 
ciable part in clarifying the filtrate. The first filtrates will be tur¬ 
bid, and should be collected in a vessel specially prepared. A dozen 
nitrations can thus be accomplished in 20 minutes. 

C. — Results. 

1. Action of manures on the pH of the soil. — For this research 
thoroughly prepared ground has been available: the experimental 
plots of Prof. Joitrnee of the Gembloux Agricultural Institute. We 
took a first sample from them during very cold weather, a factor un¬ 
favourable to bacterial activity. Although these plots are of the 
same geological formation and are subject to the same surrounding 
influence, the different distribution of manures in the various plots 
has resulted in a special ionic character for each plot where for 
more than 10 years the same kind of manure and the same doses 
have been applied for the production of the same crop. 
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Table L — Species grown : — Kidney bean . 


Plots 


pH 

I. 

Without manuring. 



i ron k. Na. NO« , . . . 


2. 

Wl+fo ' 

[ 5 go k. Superphosphate 

7.OO 

O' 

t, 100 k. XaNOo . . . . 
Wlth i 300 k. k,so 4 .... 

7.30 

4. 

v t 500 k. Superphosphate 
11Ui '* 500 k EhSQ 4 . . . . 

.. 'i 

5 - 

^ 100 k. NaX03. 

With 500 k. Superphosphate 
f 300 k. X2SO4 .... 

.f 

.i 7 - 15 

2. Effect of aerobic micro-organisms on the pH of the soil. — As 
might be expected the influence of manures on the (H + ) of the soil 
is therefore certain. Will it not also modify the bacterial condition ? 
Biogenic factors are necessary to the higher plants in the same man¬ 
ner as to bacteria, and it is known experimentally at the present 


time that manures have an influence on these lower organisms. We 
shall see that the latter in turn influence the pH. 

The same samples of soil subjected to a temperature of 26° C. 
for 48 hours, with a constant relative humidity, altered pH in very 
sensible proportion. 


Table II. 


Plots 


Initial pH 

Pinal pH 

Difference 

Yield per are 

1. 

Complete manuring. . . 

. . 7.15 

6.60 

o *55 

25.833 Kgs 

2. 

Without nitrogen . . . 

. . 7.20 

6,50 

0.70 

30*833 » 

3 * 

Without P3O5 ..... 

. . 7.30 

6.90 

0.40 

24.166 :> 

4. 

Without KhO ..... 

. . 7.00 

6.90 

0.10 

15-833 ” 

5 - 

Without manure . . . 

• * 7-45 

7.10 

o *35 

23.333 ’ 


(The species grown was the Kidney bean. The last column 
shoves the yields per are of the ligneous matter of the Kidney bean}. 

What is most striking is the parallelism of variation of the yields 
and that of pH, the numerical importance of which for each plot 
measures the bacterial activity of the latter. The yield of a soil 
therefore depends on its richness in aerobic micro-organisms. 

The soil is not merely a mixture of humus and mineral substan¬ 
ces, but also pre-eminently a living medium. 
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The relative acidification of all the plots should also be noted, 
due., no doubt, to respirator} 7 loss by the aerobic micro-organisnis. 


The taking of another sample on a very sunny warm day has 
given the following results :— 


Table III. 
Kidney bean. 


Plots 


Initial pH 

Final pH 

Yield per are 

X, 

Complete manuring. 

. . . 6.6 

6.50 

25.833 Kgs 

2 . 

Without nitrogen. 

... 6.5 

6.25 

30.833 3 

3 . 

Without F-O 5 . 

. . . 6.S 

6 # 8 o 

24.166 » 

4 . 

Without K 2 O.. . 

. ■ • 7 ,O i 

6,90 

15.833 » 

5 . 

Without manure. 

. . . 7 *i 

6.60 

23-333 » 


Table IV. 
Potatoes. 


x. Complete manuring 


6,6 (Initial pH) 


Without nitrogen 


{ 500 k. Superphosphate 
) 300 k. K 2 S 0 4 .... 


6.3 


3. Without P-O5 


i, 400 k. NaN05 
i 300 k. IL2SG4 


6.8 


4. Without K a O 


\ 400 k. NaN03 . . . . 
/ 500 k. Superphosphate 


fi.9 


5. Without manure 


7.25 


Here the influence of solar heat on the pH of the soil by the 
agency of xnicro-organisnis is manifest, giving results practically 
identical with those which have been obtained with artificial heat¬ 
ing in the course of our experiments, an identity which shows the 
practical importance of the laboratory work done. 

The figures of final pH in Table III were obtained after incu¬ 
bation of 60 hours under a temperature of 32 0 C. The new variations 
ate smaller, but in the same sense as those of Table II. 
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The relative smallness of these variations is due to the difference 
of temperature on the clays on which the samples were taken. 

The acidifying action of the aerobic organisms is again confirmed. 

The plot without nitrogen was most acidified, which agrees 
with Plummer’s results. (The NaISF 0 3 indirectly basifies the soil by 
the >Ia 2 C0 3 generated. Since the NaNO s is the only basifying 
manure, except lime, it is fully intelligible that its favourable effect 
should be so manifest on the crops). 

3. Effect of anaerobic micro-organisms on the pH of ike soil. — 
If badfy aerated and -water-logged soils are especially rich in strictly 
anaerobic micro-organisms, this should not be the case with healthy, 
well aerated soils where the anaerobic flora should property 
consist mainly of potential anaerobes, and to a secondary extent, 
of anaerobes in the strict sense. Apart from this hypothesis which 
is the logical one we should find a difficulty in interpreting the 
figures obtained which are grouped in the following table. 


Table V. 


Plots Initial pH Pinal pH Difference Yield per are 

Complete manuring. 6.55 0.S5 0.30 25*333 Kgs 

Without nitrogen . 6.50 ri.70 0.20 30.833 » 

Without P2O5.6.60 6.95 0.35 24.166 j» 

Without K a O. 6.70 7.10 0.40 15.833, a 

Without manure. 6.80 7.05 0.25 23.333 » 


While badly aerated soils have a distinctly acid reaction, sound 
soils the aeration of which has been completely destroyed for 48 
hours under a, temperature of 23 °C. show a perceptible decrease of ' 
their acidity or even have become alkaline. 

The reaction of the soil is therefore subjected to the action in 
opposite directions of two forces of micro-organic origin. If one of 
these two forces happens to be entirely lacking, the action of the 
other will in the course of time markedly change the reaction of the 
soil so as to hinder all normal vital development. In sound soils, 
owing to the antagonistic action of these two forces, the reaction 
oscillates to left and right like the point of, the hand of a sell re¬ 
gistering barometer. 

4. Relation between the two categories of micro-organisms and the 
yields . — Two methods are in use for evaluating a soil from an agri¬ 
cultural point of view:— chemical analysis and physiological analysis. 
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The former is a rapid method, but by itself only gives very 
slight indications, while the latter is more efficient, but only gives 
results after the lapse of much time. 

Our investigations enable us to discover a new process which we 
will call “ biological V The following comparative table brings 
out our starting point. 


Table VI. 

riots 


2. No nitrogen .... 
r. Complete manuring 

3. No P-O5 .... 

5. No manure . . . 

4. No KoQ . . . 

It is seen that in normal conditions the yields are proportional 
to the richness in the aerobic bacteria of the soil, and inverse^ pro¬ 
portional to the richness in anaerobic bacteria, and in a more ge¬ 
neral way:— 

The fertility of a soil is directly proportional to its aerobic bacterial 
activity and inversely proportional to its anaerobic bacterial activity . 
This is readily admitted if it is realised that a soil must be¬ 
come enriched in anaerobic bacteria according as it loses its phys¬ 
ical properties favourable to plants (good aeration due to a lumpy 
character of soil, for example). The investigation of several cate¬ 
gories of soils (clay, sand, sandy-clay, humus, etc.) of different 
qualities makes it possible to draw up tables which will give directly 
the degree of fertility of the soil examined. 

D. — Stagqnometry : — new process for determining pH. 

The utility of the extension of hydrionometric research has 
led us to seek for a less cumbrous method at least as precise as the 
ordinary colorimetric method wTiich required considerable prepara¬ 
tion and apparatus and in which moreover the shades of the scale 
become paler under the action of light, leading to errors. 

When 1 cub. centimetre filtrate is treated with an appropriate 


Yields per are 

Aerobic 

Anaerobic 

— 

bacterial 

bacterial 


activity 

activity 

| j 

, (Table II) 

, (Table V) 

i 30.S33 Kgg. 

j 

1 0.70 

1 °* 2 ° 

i 1 25 .S 33 » 

°-55 | 

; t °*3 ° 1 

| j 24.166 » 

j 0.40 , 

’ j 0-35 

1 1 23-333 » 

°-35 

| 0.25 

11 I5- S 33 “ 

!/ 0.10 

| 
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indicator, a change in colouring results of which the degree of trans¬ 
formation measures the H ion concentration. 

This degree of transformation is rapidly determined by adding 
drop by drop an “ alkaline reagent ” to 1 cubic centimetre of t} r pe 
solution of known pH. The number of drops added to get the same 
coloration as the soil filtrate, to which an equal quantity of the in¬ 
dicator has been added, measures the (H + ) of the soil solution, concentra¬ 
tion being read on the curve which corresponds to the indicator used. 
The “ alkaline reagent ” and the known pH are prepared commencing 
with Clare: and Tubs' stock solutions. The indicators are thus 
the same, but diluted to 0.01 %, which enables 1 drop of the indi¬ 
cator to be added for 5 drops of “ alkaline reagent ", 20 drops of the 
drop measure used equalling 1 cc. of the alkaline reagent. 

The "alkaline reagent ” is composed of :— 

M 

50 c 3 of KC1 — 

5 

M 

50 c 3 of H 3 BO, — 

5 

M 

43.9 c 3 of NaOH -TT # 

5 

The solution of known pH is the Clark and Tubs’ type solution 
pH 5.8, no soils treated by us having given a stronger acidity than pH 
6.2. The vessels in which the colorimetric (or stagonometric) .(1) tests 
are made, consist of at least two small pure white porcelain basins. 
The covers of small crucibles upside down 
are very suitable for the purpose. 

Into the first is put one cubic cen¬ 
timetre of very clear soil filtrate and 4 
drops of the appropriate indicator. Into 
the second, in its turn, 1 c.c, of the solu¬ 
tion of pH 5.8, 4 drops of the same indic¬ 
ator, and drop by drop " alkaline reagent ” 4I . _ vessel 

until perfect identity of coloration is for stagonometric tests, 
reached. 

Note that one additional drop of the same indicator per 5 drops 
of “ alkaline reagent ” is required to maintain approximately con- 



(1) From the Greek stagon =» drop. 
5 —- Agr. ing* 
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stant the relation between the quantity of indicator added and the 
volume of the liquid affected. 



Fxg. 42. Fig, 43, 

Phenol Red (6.8 to 8.6) Curve Bromotliymol Blue (6. to 7.6) Curve 


A curve can be drawn for each indicator. The method can be 
adapted to cover the whole pH scale. 


Eiie Aghntdes, 

Agric . Engineer , Athens, Greece, 
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GRAPHIC REPRESENTATION OF THE KOPECKY SOIL 
CLASSIFICATION SCHEME FOR TECHNICAL PURPOSES. 

Ing. J. Spirhanzl published in the January number, 1925, of 
this Review a “ graphic aid ” to the Kopecky soil classification 
scale. The same reasons which caused Ing. Spirhanze to reduce 
the Kopecky scales to a more synoptical form led me to find 
the following method (exhibited at the Exhibition of the Fourth 
International Soil Science Congress at Rome). 

The form of the circle was chosen partly on account of easier sur¬ 
vey, but also in order to be able at the same time to inscribe a “ drain 
distance curve 

For it is in ‘the first instance the question of the distance between 
the drains which the agricultural engineer wishes to have answered. 

We have not yet any scientifically based law 7 on the interdepend¬ 
ence of drain distance and drain depth. We only know that water 
drains less easily through heavy soil than through more permeable 
soil, and it follows from this that in the latter case a greater distance 
apart is permissible than in the former. 

As regards the choice of the distance apart of the drains the 
expert was dependent on his experience. 

It is a great service on the part of Kopecky to have brought Ms 
“ experience in regard to drain-distance into mathematical correla¬ 
tion with the mechanical composition of the soil. The expert 
is thus enabled to determine the drain-distance on the available 
basis of the composition of the soil.- Pauser and Cans have calculated 
the results of Kopecky for the climatic conditions of Wurtemberg. 
But in these data of Pauser there were principles derived from ex¬ 
perience. By experiment Kruger gave to these principles a scien¬ 
tific basis, which confirmed the accuracy of Kopecky’s observations. 
(Kruger, Int. Mitt. f. Bodenkunde, Vol. XI, pp. 105-110, Berlin, 
1921). 

I have now brought the soil classification scheme of Kopecky to 
a system of sectors of a circle. The circumference of the circle is 
divided into 80 parts, for the percentage content of fraction I 
(diameter less than 0.01 mm). On the radius the proportion of 
fraction II is drawn to contents of 40 %. The sectors so formed 
represent the types of soil. 
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Kopecky’s, experience for our climate, according to the com¬ 
position of the soil, with a drain depth of 1.30 m. s distances of 8-24 
m. have proved correct. 

The direct reading, which corresponds to the distance suitable 
to the mechanical composition of the soil determined by analysis, 
can be taken from the graph without compasses or any other aid, 
direct on the inscribed “ drain distance curve J \ 

It is of course natural that the measurement of the distance, 
based on the mechanical composition of the soil, may undergo certain 
alterations due to local circumstances (sloping land, lime and iron 
contents). But the basis of the determination of the drain distance 
can here be formed in accordance with mathematical view points, 
and estimation, with its subjective errors, is avoided. This deter¬ 
mination is only valid, of course, on the hypothesis, which indeed 
can seldom occur, that the soil' is of uniform quality to a depth of 
1.3 v m. throughout. 

In general we shall have to' deal with different layers of soil. 
Each of these layers would, however, require a different drain distance. 
Dr. Blauth, Eemberg (comp. Friedrich, Wasserbau, Vol. I, p. 340) 
gives a graphic method of determining the correct distance with 
layers of different permeability. The process corresponds approxim¬ 
ately to the penetration of a ray' through different media, it being 
stoned that £r ideal water ” moves in a similar manner in the 
ground. 

The results obtained, in any case, agree pretty well with experience 
with regard to the correctly measured dike distance, so that this 
method can be considered as practicable. 

With my curves, with only two different layers, the corresponding- 
distance can be read off, without any measuring or drawing (such as 
Beaxjth gives). 

For instance, the upper layer is sand (50 cm.); the corresponding 
dike distance for sand would be 20 m.; the lower layer is clay (80 
cm.); the corresponding dike distance 8 ni. 

The determination now takes place in the following manner ; 
we only require to look for the intersecting point of the curve with 
a connecting ray which indicates the corresponding thickness of a 
layer; e. g. 50 cm. sand, or 80 cm. of clay. The perpendicular 
on .the abscissa axis gives direct the corresponding drain distance; 
in the above example 12.70 m., therefore 13 m. The same applies with 
other layers combinations. ' 




Explanation ot 

Dranliefe 1,30 in. 

Anteil von Komgrosse I (Afosclilammbare 
Telle), nnter 0.01 mm. 

Sand 

Lditn 

I = 10 — 45 

II fiber 20 % 

X -f IX iiber 45 % 

Saiidiger X,ehm I + II iiber 45 % : IV iiber 
20 % 

Feinsandiger Belim I -f- II iiber 45 % 

III + IV iiber 30 %. 

Toniger Behmboden 
Tonxg-lelimiger Boden 

Anteil von Komgrdsse II (0.01-0,05 mm.) 
Toniger Boden 

Strenger Tonboden od. Bettes 
Scliwachlelimiger Sand 
Bdnniger Sand 
Dranenenifermmg in Metern 
Tonig Mimiger Sandboden 
Sandiger ton ig-leiimiger Boden 
'Toniger Boden mit Sand 
Tonboden 

Schwacbtoniger Sand 
Tonig lehmiger Sand 
Toniger Sandboden 
Sandtoniger Boden 


the diagram . 

Drainage depth 1.30 m. 

Proportion of particles of Type I (part cap¬ 
able of decantation) of diameter less than 
0.01 mm. 

Sand. 

Boam. 

Type I — 10-45. 

Type II over 20 %. 

I-f II over 45 %. 

Sandy loam I -f II over 45 % : IV over 
20% 

Fine sandy Boani I-f- II over 45 % : III-f 
IV over 30 %. 

Clayey Boom soil. 

Clay loamy soil. 

Proportion of particles 1 of Type II (diameter 
of from q.oi-o. 05 mm.) ■ 

Clayey Soil. 

Heavy Clay Soil. 

Sand slightly loamy. 

Loamy sand. 

Drain distance in metres. 

Clay loamy sandy soil. 

Sandy day loamy soil. 

Clayey soil with sand. 

Clay soil.. 

Slightly dayey sand. 

Clay-loamy sand.' 

Clayey sandy soil., 

Sandy',day soil. 
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In case we have to deal with several different layers, we first 
proceed to determine graphically (after Beauth) the drain distance of 
the two lower layers, and then simply apply the ascertained value in 
the sense of the above explanation, as though we had to deal with a 
uniformly composed layer. 



FiG. 45, — Diagram (or. graphs) for the determination of the drain distance 
in layers of soil with varying permeability. 


Explanation of the text. 


Braniiefe 

Dranentfemnng 

Sonde 

Beispidsonde 

Die tiefer liegende Sckicht ist jeweils links 
gezeichuet. 

Die Paralleled, beziehen sich aur eine Ober- 
schidite von Sand 

Z. B. Unterscb. Ton So cm. ( E ~ 8 in.) 

Obersch. Sand 50 cm. (E = 20 m.) 

Richtige StrangentfemtmgE = 12.70 — 13 m. 

bezogen auf schwaditonigen Sand 

bezogen auf Oehmboden 

Machtigkeit d. tmterliegenden Schicht Ton 

Obersdiicht Sand Ton 

Oberschicht schwachtoniger Sand 

Oberschicht Tehm. 


Drainage depth. 

Drain distance, 
sounding or probing, 
sample probing, 

the lower layer is always shown on the left. 

The parallels refer to an upper layer of sand. 

e. g. Tower layer day So cm. drain dist¬ 
ance S m. 

Upper layer sand 50 cm. drain distance 20 m. 
Perpendicular distance E = 12.70 i. e. 13 m. 
Referring to slightly dayey sand. 

Referring to loamy soil. 

Thickness of day substratum. 

Upper stratum of sand. 

Upper stratum of slightly dayey sand. 
Upper stratum loam. 
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Fig. 46. — Diagrams for the determination of the drain distances 
in layers of soils of varying permeability. 

Explanation. 


Feinsandiger Rehm 
Sand 

Schwachtoniger Sand 
Rehmiger Sand 
Rehm 

Dranentfemtmg in Metem 

Die tieferliegende Schicht ist immer links, 

k' Oberschicht rechts ges. 

Die richtige Dranentfemimg ist aus dem 
Schnittpunkt der Vexbfndimgstrahlen auf 
der Parabd zu entnehmen. 


Fine sandy loam. 

Sand. 

Slightly clayey sand. 

Roamy sand. 

Roam. 

Drain distances in metres. 

The deeper layer is always shown on the left* 
the upper stratum to the right. 

The right distance between the drains is to 
be inferred from the point of intersection 
of the connecting rays on the parabola. 


Of course, there might still be mentioned the very difficult point 
whether, in such cases where layers occur which are permeable with 
difficulty, to a small depth e. g. clay or loam, we could maintain a 
drain depth of 1,30 m. In general, the tendency to-day, in such cases, 
is to reduce the drain depth. 


B. G. Doereer, 

Prague. 
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INVESTIGATIONS INTO THE RESISTANCE OF SANDY 
SOILS TO WETTING. 

Tlie water conduction of a soil is influenced in a high degree 
by the ease of wetting of the soil particles. Even though in 
general no great differences are to be observed in the susceptibility 
of the soils to moisture, yet it can often be noticed, especially with 
loosely laid dusty soils, that after long drainage they only absorb 
water with difficulty. This fact, however, is in no way confined to 
dusty soils (amongst these, in this sense, must also be counted pow¬ 
dery peat, “dust mould” and road dust) (i). Even on light- 
mould sandy soils, as Ramann (2) has already mentioned, collections 
of water can occasional^ be found in small depressions many hours 
after rain, whilst the sand lying underneath is still powder dry. Re- 
. cently Bungert (3) has thoroughly observed and described this fact. 

As to the reasons for this “ resistance to wetting ” (4) of the soil, 
various theories have been advanced. Originally it was assumed 
that the non-susceptibility to moisture of drained peat or mould 
particles was caused by r a coating of resinous or wax-like matter (5), 
and Rajviajstn (6) also traces back the high moisture-resistance to the 
like substances. ££ Once drained, these impervious substances coat 
the soil particles, and offer strong resistance to their saturation 
This assumption is controverted on other sides, especially by Ehren- 
berg (7), in conjunction with Puchner (8) and FeEischer (9). 

These authors assign,, as a reason for the difficulty of absorbing 
moisture by dry soil particles, in particular dried humous material, 
that these have a great capacity for absorbing air, a less capacity 
for absorbing water or moisture, and are protected from the moisture 
by this absorbed air covering (10). As a further factor, these in¬ 
vestigators adduce the fact that the air in the capillary spaces 
of the‘soil prevents the penetration of water. One of the authors 
has already shown that in addition to all these factors there are 
still others, for example the condition of the organic matter 
to be taken into account in judging the ease for absorbing 
moisture (xi)* " Soils with preponderance of add humus become 

moist even when only air dried, with disproportionately greater 
difficulty, and slowness than so called sweet humus soils with an 
equal percentage of organic matter”. 

'On the occasion of other investigations our attention was drawn 
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to a soil with extraordinarily poor moisture-absorbing capacity, and 
its resistance to wetting could not be explained in any of the above 
ways. It was a fairly coarse diluvial sand with little humus from the 
Chorin high forest, on which acacias did not thrive. The sand, under 
a very thin layer of humus after long rainfall, and the thawing 
away of a fall of snow about 5 cm. deep, contained only 0.63 % of 
water. Placed in water, its moisture resistance showed itself in the 
fact that after 24 hours th ewater could be poured off from the 
unaltered dry soil. A superficial film of water clinging to the sand 
broke up on being touched. The difficult absorption of water was 
still more clearly recognisable by the fact that a considerable part 
of the sand remained Seating on the surface of the water, and could 
be made to sink neither by shaking nor by stirring. These floating 
portions, however, were in no way composed of the finest fractions 
of the soil, nor of organic constituent parts. Observation under the 
microscope showed that grains of quartz predominated, mixed with 
small grains of felspar or the like, and very small particles of mould. 
There were also throughout grains of considerable size. A few 
samples, which had remained floating for about 250 hours, were 
measured on an oaken ocular micrometer. Out of about 350 
grains : 


61 

grains, about 17 %, had a diameter 

of about 0.02 


mm. 

35 

10 % 

G.05- 

-0.08 

nxm. 

117 

0/ 

O- /O 

o.x 


mm. 

89 

25 % 

0.2 


nun. 

37 

10 % 

0.3 


mm. 

14 

4 % 

0.4 


mm. 

5 

2 % 

0.5 


mm, 

2 

0.6 % 

o„6 


nun. 

1 

large grain, length about 1.6 mm.. 

width about 

0.6 

mm. 


The measurements must in no way be claimed as being of special 
exactitude as regards the actual sizes of the grains of sand, or as an 
exact selection of average samples. They show, however, plainly 
enough that about 55 % of the floating grains have the considerable 
size of 0.1 to 0.2 mm., that a large proportion are still larger whilst 
particles below 0.02 mm. diam. are practically absent. 

Similar estimates were applied to a whole series of other samples. 
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It is obvious that the moisture resistance of grains of this size 
cannot be due to absorbed, air coverings, which in the case of the 
finest dust no doubt play a part (12), nor to the air retained in the 
capillary spaces, nor to an} 7 coating of resinous or wax-like substan¬ 
ces (13). Acid liitnitis, difficult to wet, probably does 110 enter 
into the question. The humus content of the sands determined 
as loss on ignition amounted to 1,17 % and the acidity of the soil 
was in no way high. 

There was found : 

Exchange-acidity according to Daikuhara : 4.8 ccm.n/10 NaOH 
to 100 grn. soil. 

Hydrolytic acidity: 21.2 ccm. n/10 NaOH to 100 gm. soil. 

We now tried, by increasing the vapour pressure, to make the 
soil capable of absorbing moisture. For This purpose a sample 
of air dried soil was kept for 36 hours over water in a vacuum 
dessicator. At the same time other' samples were allowed to stand 
over different concentrations of sulphuric acid, so that an idea could 
be formed of the hygroscopicitv of the sand. The determination 
of the water contents of the samples treated in this way gave the 
following values (14). 


Contents 

of the dessiccator 



HnSOj % 



h 2 o 

jo i 20 i 

; | 

30 | 40 50 | 60 ! 70 1 so 

I : ' 1 i 1 

90 

j 100 

HcQ content of 
the sol! in % ... 

0.98 

0.62 j O.35 

| 0.26 i 0.10 i 0.03 j 0.01 | 0 | 0 | 

i 

° | 

! 

i 

1 0 


None of the samples showed any difference as regards their 
capacity for wetting. 

On the contrary, moistening at once occurred when a few drops 
of ammoniac were added to the water. 

Treatment of dry soil with gaseous ammonia had a similar 
result. Ammonia gas, obtained by heating a strong solution, was 
cooled in a spherical cooler directed downwards, the water condensed 
in a receiver previously dried being collected. The gas was further 
dried' in, a' large drying tower having layers of carbonate of lime, 
and then conducted at a measured rate (about 3-4- bubbles per second) 
over the soil, spread out in a wide glass pipe. After being conducted 
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over for half an hour the superfluous ammonia was removed by 
drawing through air for 20 minutes. After that the soil was at 
once susceptible to whetting. It did not lose this property after 
it had been exposed to the air for 24 hours in a thin layer. 

The objection might be raised that it was originally the absorb¬ 
ed air films which protected the grains of sand from moisture, and 
that the action of the aininoniac caused the air films, as a result of a 
greater absorption power of the grains of sand for ammonia to be 
driven out and replaced by ammonia. The moistening would then 
be attributed to the very great solubility of the ammonia gas in wa¬ 
ter. This objection will, however, fall to the ground, as the soil 
also, became moistened in -water containing a little NaXCb. We 
tried however whether the moistening of the soil might not be at¬ 
tained by the action of other gases but the gases used hj us, carbon 
dioxide and sulphur dioxide, in no way altered the moisture resist¬ 
ance of the soil, in spite of the great solubility, especially’ of the sul¬ 
phur dioxide, in water. 

We now followed the moistening process of the soil in water and 
in dilute ammonia under the microscope. Even though an exact 
picture could not be obtained, as with the necessarily considerable 
enlargement only’ a very’ small part of the surface of a grain could be 
closely observed, yet we received an impression as though the grains 
of sand were covered over by a thin, brownish skin, which quickly 
dissolve in dilute ammonia, and after that allowed the moistening 
of the grains concerned. It could consequently be deduced with 
reason that these skins were formed of humus substances. If this 
supposition was correct, then it should be possible to make the 
sand take up moisture by removing the humus coating. It seemed 
to us that heating (although the sand was thereby^ made saturable) 
and similar processes were too drastic, and we chose therefore the 
method, first proposed by Robinson (15) and recently recommended 
by Hissxnk (16) for another purpose, for the destruction of the hu¬ 
mus substances by means of hydrogen peroxide. It was shown that 
the soil became moistened after standing for several hours in 3 % 
H 2 0 2 , and in 30% H 2 0 2 became moistened almost immediately. When 
the soil, after treatment with H 3 0 2 , -was filtered, washed with water 
and dried, or stirred directly with H s O a in the water bath and dried 
by evaporation it still remained easily saturable, whilst a sample 
treated with water only in Hire manner maintained its high'resist¬ 
ance to wetting. 
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Another means of removing the humus coating is an acid solution 
of oxalate of ammonia, as used by O. Tramm (17) for the removal 
of inorganic gel coverings of soil grains and' also recommended by 
1 C Litnbblad (18). As the investigations of Tamm. (17) showed that 
the Tamm solution (31.52 gin. oxalic acid and 62.1 gm. neutral oxalate 
of ammonia to the litre of water) does not attack the mineral grains 
of the soil, it appeared to be specially suitable for this purpose. 
In fact the sand became moistened in a short time in the Tamm so¬ 
lution. 

Another proof may be given that the above mentioned operation 
of the ammonia gas does not depend on the absorption of this gas 
by the grains of soil. A weighed sample of the' sand dried at 105°, 
treated with ammonia in the manner mentioned and afterwards 
with air, was boiled with water, and the escaping ammonia was 
conducted into xi/10 sulphuric acid. By titration with n/io, alkali 
the quantity of sulphuric acid' neutralised by the ammoniac was fixed. 
It was shown .that 100 gm. soil had absorbed 0.0204 gm. NIL, whilst 
the soil after the destruction of the humus with peroxide of hydrogen, 
and after washing with water, only retained 0.004 gm. NH 3 (calcul¬ 
ated on 100 gm. soil and determined in like manner). It is shown 
quite clearly, therefore, that the absorption of ammonia only takes 
place with the co-operation with the humus substances in notable 
extent, and that the sand free from humus is not favourable to 
this adsorption. 

The question now remains how the influence of the humus coating 
on the moisture capacity of the soil is to be explained. The inter¬ 
pretation that the humus substance covering the sand grains has 
become irreversible by great drying, and thereby resists the moisten¬ 
ing, appears to us not very probable, because if so, these light humus 
sands, difficult of saturation, -would, in our opinion, be found much 
more frequently. The occasion for the formation of humus cover¬ 
ings, and the drying of these, must arise very often, whilst the 
high degree of moisture 'resistance here described is not so often 
observed. It is possible that the humus molecules, as (according 
to Tangmtjir (19) the large molecules on border surfaces often do) 
range themselves in regular formation on the surface of the sand 
grains in such a way that " lyophobe ” groups of molecules are 
directed outwards. The relative infrequency of the difficult saturability 
might' then, therefore, give the impression, either that not all 1 kinds of 
humus contain lyophobe' groups, or that the humification does not al- 
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wavs result in the formation of lyophobe groups, or that the relation¬ 
ship of humus molecules only occasionally, or only under still unknown 
conditions, takes place in such a way that the lyophobe groups are 
turned outwards. It is up to now equally uncertain why the removal 
of the moisture-resistance is effected hy ammonia. It might be that, 
as mentioned above as being improbable for sand grains, the ammonia 
is physically absorbed on the humus coveting. These ammonia films 
would immediately dissolve in water, and cause the wetting of the 
soil particles. Consequently the humus films could then be detached 
and dissolved hy the resulting local concentrated ammonia solutions. 
In fact, soil treated with XEL, when covered with water, after some 
time acquires a brownish colour. That not physical adsorption alone 
comes into the question is proved by the fact that on boiling soil 
treated with XEL in water, only about half of the ammonia rendered 
removable by distillation with oxide of magnesia is recovered. There 
may therefore occur, at least as regards physical adsorption, a chemical 
reaction between ammonia and mould. If highly humus soils and 
pure sphagnum peat, all dried at 105 0 to a constant weight react 
with ammonia gas under great heat, as we could establish, then 
theoretically both.processes, chemical reaction and physical adsorp¬ 
tion may occur even though in our estimation the chemical reac¬ 
tion is more probable. 

Unfortunately we must postpone our experiments with reference 
to the above matter until summer, on account of other pressing work, 
and above all, for lack of suitable material. Nevertheless it seems to 
us that our investigations up to now, which in every respect are only, 
considered as preliminary experiments, show plainly that the vege¬ 
table humus coverings of the grains of soil play, at least in many cases, 
a decisive part in the saturability of the soil concerned. And this 
result appeared to us sufficiently interesting to warrant a prelim¬ 
inary communication. 

The treatment of the soil with ammoniac in the form of gas also 
appears to us interesting in another direction. In this connection 
we have investigations in train as to whether the adsorption'capacity 
of a soil fox NB 3 can be applied to determine its humus contents,' and 
whether eventually conclusions can be drawn from this on the na¬ 
ture or condition of the humus. We will report in due course on the 
results of these investigations. 

R. Aebbrt and M. K 5 hn, 

Soil Science Institute of the Eberszvalde Forestry Sigh School. 
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ON THE LIMITS OF BIOLOGICAL INQUIRY 
IN SOIL SCIENCE. 


‘' f Some unknown cause ” — it would seem — led Georges 
Yiixe to the much challenged results of his celebrated experiments 
establishing the remarkable gain of nitrogen which takes place dur¬ 
ing the cultivation of leguminous plants. 

The ancient world which lived — and unavoidably so — in ignor¬ 
ance o" micro-organisms was nevertheless aware by intuition that 
something must intervene before the indirect elements of nutrition 
could enter into the structure of the plant organism; and while 
^labouring under the disadvantage of the virtual impossibility, with 
the means then available, of following the metamorphosis of alimen¬ 
tary materials in agricultural soil, it arrived at the assertion of the 
existence of transformations such as had effects of manifestly funda¬ 
mental importance. 

The important subject of the fertilisation of the soil was really 
involved in the question. 

This subject deeply engaged the minds of students; all kinds 
of paradoxical theories were indulged in by scientists ; feeling ran 
high between manufacturers and dealers of manures. 

Theories of all kinds found acceptance, deriving life from organic 
matter, from a vital principle, from humus, from nitrogen, from 
minerals. 

While this unknown cause was for the “ vitalists ” who were the 
most advanced section of the " hiimists ” a transcendental one, if 
for them it was not necessary to go much further than the vital 
matter of Treviranus, for the true “ humists everything consisted, 
at most, in some physical and chemical actions, play of movements 
and attractions of masses or of elemental affinity. 

Even the ideas diffused with great energy by Liebig and de¬ 
fended by him against those who maintained theories on organic 
substances and nitrogen were not free from errors, some of a se¬ 
rious and fundamental nature. The relinquishment of experimental 
work in favour of polemics conducted with liveliness, not to say 
acrimony, led Liebig to form that erroneous inference, which consisted 
in attributing to the organic substance of the soil and manures value 
only such and so far as mineral bodies resulted as the final product 
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of its destruction. Reasons of space do not allow of the quoting 
of certain very striking passages in the works of IyiEBiG, 

Between the premise that a successive series of crops impoverishes 
the soil and the conclusion that for a return to the fixed point nothing 
is necessary but the restitution to the soil of 'the elements of the plant 
ashes previously removed, we shall find that biBBXG interposes this 
scientific contribution Ammonia and the combustible substances of 
manures have a stimulating effect; fallowing and tillage are of value 
for cleaning the soil of weeds or for mechanical modifications of the 
soil; organic substances have no power of producing abundant crops; 
the action of stable manure depends solely on the mineral elements 
contained in it. For that reason it must be useless, or even harm¬ 
ful, for fodder to pass through the digestive system of animals ; stable 
manure was not indispensable to plant production ; and, in short, 
everything would be reducible for plants to the preparation and ad¬ 
ministration of tabloids, just as has been prophesied for the nutri¬ 
tion of Man, who is to be, in the future, a non-material being. To 
form an idea of the phenomena of capital importance which deve¬ 
lop in the soil and which these theories completely ignore, it suffices 
to go back to that biochemical cycle of phosphoric anhydride 
which is made evident by our researches and in which is involved 
the active power of almost all mineral salts useful to the plant 

(Fig- 15 )- 

The action of phosphorus in the soil is accomplished in two 
opposite senses, namely it passes from monometallic phosphate, 
through bimetallic, trimetallic phosphate and vice versa. In the 
first case the action is physical and chemical, in the second case 
biochemical, both, one and the other, in a fixed correlation. 

.Along with the interplay of the acids and acid salts of phos¬ 
phorus with the various bases of the soil, the micro-organisms cause 
an evolution in the organic substance of the soil, from which 
originate more or less complex phosphor ganic substances, acid or con¬ 
taining acid ■ radicals which easily become free, and they too con¬ 
tribute largely to the mobility of the potash, lime, magnesia, 
iron, etc. 

Hence there are two cycles of the phosphorus in the soil;— 
the mineral and. th s'organic. The extreme limits of the first are 
basic phosphate and acid phosphate. This once formed, and a 
certain proportion of bases attacked, ■ unless some factor maintain¬ 
ing; the biochemical conditions of its existence intervenes with ■ the 
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occurrence of chemical and physical actions, ■ it returns to the inso¬ 
luble state. 

In the organic cycle, on the other hand, this reiro-gradaiion does 
not take place ; and the phosphorated substance, more or less salified, 
soluble or easily soluble by saponification of the large nuclei from 



Fig. 4 7. — Cycle of phosphoric anhydride 
in the soil. 


which it results, is to a great extent employed directly in the meta¬ 
bolism of new forms' of life which succeed one another unceasingly 
in the soil. 

Moreover, continuous relations of transformations exist both 
in one sense and the other between the two cycles by which one 
form of phosphorus can pass more or less indirectly into the other. 
And, on the one hand, forms of autotrophic life, and on the other 
those of heterotrophic life intervene. By the one, mineral phos- 

S — Agr« im ' 
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piiorus may at any moment pass from its circle into tlie organic ; 
by the other, on the contrary, it may return to the mineral state. 
But since the organic combinations of phosphorus constitute a ma¬ 
terial productive of energy, they tend to effect biochemical transfor¬ 
mations in the way of mineralisation which is agriculturally dis¬ 
advantageous ; however the opportune provision of dynamogenetic 
materials interferes with the play of bio-reactions and leads to use¬ 
ful results. 

We are inclined to dispute the right of anyone to suppress, with 
or without InBBiG, in the name of science and of the so-called results 
of practice, the fundamental function of organic matter in the econ¬ 
omy of the medium in which plants live. Nor can we admit that 
any one should endeavour to specify the contribution of science 
to agriculture by a simple mathematical relation such as ; 

P = ' A' — O 

production = available food — opposing factors 

A biological phenomenon, one may say a complex series of biol¬ 
ogical phenomena relating to production, is not represented by any 
mathematical formula,' either simple or complex. Besides it presup¬ 
poses that the environment in which plants live is something fixed , 
unchanging and that the vegetable kingdom is directly dependent on the 
mineral kingdom. 

The real truth is that agricultural soil is not an unchanging 
entity and that between minerals and cultivated plants there is 
interposed such a complex series of phenomena and factors depen¬ 
dent on the new realm of micro-organisms as to make liebig's 
equation appear an irony. 

Organic matter, considered as the stimulating force of the life 
which teems in vegetable soil and of its perpetual mutability, is 
evidently not the matter of Trevibanus and of other “ humists >J> and 
still less is it that accessory or superfluous element which hiBBio 
conceived it to be. 

To organic matter we attribute in agricultural economy a prepon¬ 
derant and absorbing function in the unfolding of that micro-organic 
activity which cannot be wholly suppressed and in the well ordered and 
useful action of the material substratum , where these exchanges of mat¬ 
ter and energy take place whence the higher plant draws the very possibility 
of its existence —• namely the soil . 

Our conclusion then is that the manifold forms of life may be 
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united under a single general conception of correlativitv which cor¬ 
responds to the rea functional correlation {symbiosis ), as it exists and, 
is every day more tally proved to exist, in Nature. 

jjs % Sjc 

The tendency for two or more elementary organisms to unite 
to form higher grades of individuality is -clearly manifest in onto¬ 
genesis as in phylogenesis : between these organisms there exist re¬ 
lations of descendance. But where such relations are non-existent, 
there arises this new fact which originally formed the subject of 
morphological investigation by De Bary and which is called sym¬ 
biosis. 

A new chapter of the biological sciences was thus begun, to which 
as time went on a development brilliant beyond expectation was 
assured by the progress of research : that, in general, of the relation 
between organisms which, governed by the need of food, lead to 
reciprocal exchanges of substance and therefore to more or less inti¬ 
mate relations, pacific or hostile. 

The type of nutrition known as saprophytic will be dealt with 
here under symbiotic nutrition, which is interesting in itself apart 
from its characteristics, as it is a phenomenon of extraordinary 
importance in natural economy and, particularly, in the investi¬ 
gation of the soil. 

A primary distinction which has been made as regards life in com¬ 
mon is that of mutualistic life and antagonistic life, according as the ex¬ 
change of matter takes place with reciprocal advantage, with one-sided' 
advantage (commensalism), or with injury of one of the organisms. 

Antagonistic symbiosis, which is parasitism , is here considered 
as throwing light upon the other form of symbiosis which' is the 
true form and constitutes in nature the evolutionary fact while .in 
soil science and agriculture it is a subject of study and a means of 
technical improvement. 

Between antagonism and mutualism there is no precise boun¬ 
dary, and through all the transition states from the facultative to 
the obligatory, from variability to fixity,' from one-sidedness that is 
of no consequence to that which is injurious, absolute reciprocity is 
ultimately attained, without excluding the phenomenon, perhaps more 
astonishing, of alternation between one and the other kinds of life. 

It used to be thought that pathogenic power, within quantita¬ 
tive limits — varying between virulence, on the one hand, and recap- 
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tivity on the other — was a characteristic property of certain species, 
but this theory is not now generally held, while the view is gaining 
ground that certain species, essentially saprophytic, are forms 
capable of developing a pathogenic power. 

Indeed, the power of adaptation among microbes is very great 
and if this is easily established in the ease of the antiseptics, it is 
presumed that it can be verified also against the antibacterial actions 
of the humours and cells of the host organism. With the alter¬ 
nation of the conditions of occurrence of activity of one or other 
organism may come alternation of the two regimes of life with 
opposite characters ; and hence the mechanism of nutrition becomes 
extraordinarily instructive. 

The contrasting play of actions and reactions between/the two 
organisms only' begins when the saprophyte becomes an epiphyte 

The phenomenon is also more interesting when ' the number 
of the individual ■ epiphytes increases' and they become endophytes . 

Thus one passes to still more advanced stages of infection and to 
still closer relations of commensalistic and mutualistic symbiosis. 

It is a very instructive fact that the attack of' Rhizodonia is 
essential for the germination of the greater number of the orchids, 
the influence even persisting on the later development causing more 
or less profound manifestations and morphological changes ; but 
the examples of relations between vegetable organisms of different 
nature/phanerogams and cryptogams, especially fungi, are varied 
and numerous, a striking example being that of the mycorhizae. The 
■ phenomenon of the mycorhizae constitutes in fact one of the many 
cases of straggle between a given organism and a parasite which in¬ 
vades its tissues. Phagocytes on the one hand and anti-bodies on 
the other, it may be supposed that they would enter into play in 
the mechanism of nutrition of a large number of plants which, while 
they hold the invader in check, avail themselves either of the material 
constituting its body or of its' functional character. And this under 
conditions of an unstable equilibrium, which, while normal and in¬ 
defectible, is still the resultant of many conflicting forces, such as 
may on the one hand work : or improvement but on the other have 
the power to bring about vital destruction. 

% * * 

But the physiological research on entomophytic fungi, begun 
about 1900, would lead, as regards the association of bacteria with 
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tlie Mglier plants, to an order of ideas diametrically opposite to 
that held in relation to the micro-organisms when they invade the 
organs of a plant. 

The notion of pathogenic agent has been contrasted with the 
clear demonstration of the distinct tendency which organisms have 
to utilise the useful physiological work of symbiotic micro-or¬ 
ganisms. This fact is demonstrated by the forms of Isaria and Bo- 
iryiis in the larvae of wood-eating insects (PoxtiBr), by bacteria loca¬ 
lised in the blind diverticoli of the middle intestine of the larva of 
the olive fly (Petri), by the photogenic bacteria contained in special 
organs of many luminous deep-sea fish or other forms of life. (Pxkran- 
Toni), etc. 

The conception of physiological micro-organism is thus formed 
and enters also into the study of symbiosis in plants, marking the 
beginning of a series of very interesting enquiries. 

The bond between bacteria and leguminous plants was carefully 
studied, but outside ‘this case which was considered rather unique than 
rare, any schizomycete which might attack a higher plant was 
judged to be some kind of infective micro-organism ox other. The 
researches of von Faber on Mycobacterium nibiacearnm in the genus 
PaveUa, of Miehe on the bacteria foliicola and repens in Ardisia crispa , 
of GegrgbwxTsch on the leaf nodes of Kraussia floribunda , of Cauda 
on Bac. cruciferae and finally the author's own researches on the root 
bacteria of Diplotaxis emcoides and of Calendula officinalis, all mark 
a highly important change in the direction of the enquiry into 
bacterial symbiosis in plants. 

Investigators of the biological significance of the union of a 
bacterium with a plant limited themselves to determining if such 
union constituted, or not, the medium for the utilisation of the ele¬ 
mental atmospheric nitrogen. Does the bacterium fix the nitrogen 
or not ?; and the discussion ended there. This question is not, how¬ 
ever, a main consideration, as we have maintained and now maintain 
that, in symbiosis, not merely a single function, such as that of as¬ 
similating nitrogen, but many functions may be performed by one 
of the partners. In the cases investigated it was possible to prove 
that there was secretion by the bacterium of proteolytic and amylo- 
iytic diastases, by which the circulation of nitrogenous substances 
and carbo-hydrates in the body of the plant may be greatly in¬ 
fluenced. 

It is, accordingly, undoubtedly desirable, to take wider views in 



326 ‘ INTERNATIONA!, ASSOCIATIONS 

regard to bacterial symbiosis in the higher plants and this convic¬ 
tion lias been confirmed by further researches, whereby it was pos¬ 
sible to ascertain the presence of bacteria in the roots of a great 
number of phanerogams. 

Bacteria have been found in Caryophyllaceae, Chenopodiaceae, 
Coinpositae, Criiciferae, Euphorbiaceae, Gramineae, habxatae, Mal¬ 
vaceae, Papaveraceae, Poligonaceae and Solanaceae; diffused in the 
thickness of the cortex, in some cases in the outermost zone of the 
bast, in the intercellular spaces and even in the interior of the cells ; 
this occurring in 75 % of the species examined and in such numbers 
as to exclude all possibility of accidental presence. 

The presence of these bacteria may have been non-essential but 
in view of the physiological conditions of the subjects examined it 
was doubtless advantageous ; and in this sense we have described the 
fact as normal . 

To this form of union between green plants and bacteria, newly 
discovered, we have given the name f< batterioriza 3) {“ hacteriorhiza ”). 

The infection — if it is permissible to call it so — is limited to a 
well defined zone of the root, namely the cortex and the outermost part 
of the bast, indicated as the symbiotic region or the zone of occur¬ 
rence of these inter-relations of the common life of the different or¬ 
ganisms : beyond that zone no more bacteria are traceable, and in 
the so-called metasymbiotic region is begun the biophysical and bio- 
clieiiiiea evolution of the useful and useless products of their cumu¬ 
lative metabolism. 

That the forms giving rise to tills “ hacteriorhiza should consti¬ 
tute a single fixed species, whether for a given family or a given 
group of plants, is inadmissible. It is probably a question of physio¬ 
logical types. 

Some stocks, behaving functionally in a similar if not identical, 
way, differ by the intensity of the attack: it is a case, so to 
speak, of micro-organisms of the same functional type ; though it 
is not very easy to say whether the similarity is an original or an 
acquired characteristic. 

In the case of other stocks which show more marked differ¬ 
ences of functional activity it is doubtful whether they should be 
attributed to different species, which, happening to find themselves 
in identical conditions of life, have come to show the same .activity 
in a greater or less degree. 

' In the first case we have phenomena of adaptation in divergence , 
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they come out victorious in the struggle with the plant which is 
their host, as indicated by the numerous arrows, drawn into the 
orbit of its functional activity, assuming morphological and physio¬ 
logical characters to a great extent similar and determining the 
bacteriorhizical equilibrium. 

The sectors cross-hatched indicate the reunion and super¬ 
position of influences of the symbiotic individuals of all the species 
A, B } C... which re-inforce each other's value. 

* ❖ 

In typical mutualistic symbiosis alimentary exchanges take 
place directly between the organisms thus united ; but very similar 
relations may exist without any morphological bond, so that a 
greater or less reciprocal dependence may arise between two or more 
separate organisms. Hence the distinction between conjunctive and 
disjunctive symbiosis. 

Disjunctive symbiosis has not yet been duly considered, except 
from,a general and speculative stand point for some limited cases. 
It deserves, however, a much fuller investigation, since it does not 
fall within the scope of this article to consider the cultivated plant 
in itself, as did the “ humists " and the mineralists ", but in inti¬ 
mate connection with all the biological environmental factors in¬ 
fluencing its growth, and in particular micro-organisms. Disjunc¬ 
tive symbiosis conduces to the formation of food material; it in¬ 
duces changes in nutritive soil and in the surrounding medium; 
it determines -specific actions of certain products and of certain 
secretions. Thus unassiinilable substances become assimilable ; and 
while toxic secretions or elaborations of certain substances deter¬ 
mine the occupation of the soil as between competing forms, other 
products render possible catalytic or chemiotactic influences or 
exercise a stimulating effect on exchanges of matter in very many 
lower and higher forms of plants. Numerous observations have 
'abundantly shown that in the environment surrounding the root 
are evident, more, or less intensively, attractive and selective influen¬ 
ces of micro-organisms, the micro-flora thus appearing more nume¬ 
rous and more active. This peculiar environment we indicate, as 
" rhizosphere " On the other hand it is evident that throughout the 
whole depth of cultivable soil, not directly in contact with the root, 
in relation to the proportion and composition of humic matter certain' 
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remarkable and continuous relations of functional correlations are 
established in the micro-flora, such relations contributing more or 
less remotely to the metabolism of the higher plant. 

There arise in such a wav, between micro-organisms combined 
effects of great importance; effects simultaneous or successive, 
distinct or combined; with final results depending more often 
on multiple and variable conditions, always self-regulated. And, 
as in any specified organism, functioning occurs as the result 
of interaction of elements differing in form and function, so in the 
great polymorph colony, as which it is desirable to consider “ edaphon”, 
the great organic laws of the division of physiological labour and of 
eorrelativitv are undoubtedly at work. The conception of agricul¬ 
tural soil, as a living unity which has been ours for a long time, has 
found confirmation in successive researches and still appears fully 
justified. 


But the combined influences do not and could not stop at the 
dividing limit between the external medium and the internal medium 
of the plant, i. e. at the cell wall of the root hairs. They find their 
complement in the diosmotic exchanges 'which take place through 
the cell wall; so that with the continuity of the anatomical elements 
of the root and of the rhizosphere, corresponds afunctional continuity 
which starting from the disjunctive microbe, may be considered as de¬ 
veloping up to the elementary green organ. 

We have been able to show how the green plant modifies va¬ 
riously and considerably the environment of the micro-organisms in 
humus, bringing about in them a selection, which is reflected directly 
in the principal microbic functions of the soil and, consequently, in 
the functioning power of the plant itself. 

Plant and micro-organisms therefore tend alike towards that 
functional equilibrium which, 'while subordinate to necessary and 
sufficient condition of the nutritive phenomena, even without con¬ 
junction, seems characteristically a form of symbiosis — the first step, 
that is, of specific relations between superior and inferior organisms 
in the soil. 

Such relations may exist for each group of allied plants, in 
a defined area~of soil which we have called the “ edaphosphere 
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As the final, elementary limit of phenomena of correlativitv and 
therefore of the scale of all the symbiotic relations is to be considered 
the chloroplasi and it is with its functioning, directly bound up with 
the edaphosphere , that the circle of the general evolution of matter 
in Nature is closed. 

II we indicate by the term histophere ”, the internal environ¬ 
ment of the plant where conjunctive symbiosis can take place, we 
obtain the accompanying diagram (Fig. 49}. 

The 4 ' f edapliosphete A that is to say the nutritive sphere of 
the soil, which teems with micro-organic life at the expense of the 
humic and mineral substan¬ 
ces contained in it, — the 
seat for that reason of in¬ 
cessant biochemical chan¬ 
ges, by which matter is 
made soluble and induced 
—, is tributary to the “ rhi- 
zosphere that is to say to 
the sphere of soil adjacent 
to the roots of a plant 
with chlorophyll, where the 
micro-organic development, 
influenced by the osmotic 
exchanges depending on root Via. 49. — Simplified diagram of the relatione 

absorption, is increased and between the micro-organisms and the given plant, 
made selective. 

The “ rhizosphere ” in its turn is tributary to the f ‘ histosphere” 
that is to say to that area of the root tissues in which bacterial forms 
and fungoid forms assume close and direct relations of morphological 
and functional correlativitv, so that such forms may be considered 
as having come to be part, in a special state of equilibrium , of one 
single organic entity, individualised in the harmonic' complex of 
the absorbent, conducting, assimilating, and reserve systems of the 
plant. 

Direct relations of the edaphosphere and of the, rhizosphere with 
the cfaloroplast itself, are not however to be excluded (indicated in 
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tlie diagram by tracings 1 and 3), since they depend on two facts 
of capital importance :— that the edaphosphere and the rkizosphere 
constitute ike source , -perhaps the most important source, of carbon 
dioxide for the plant and the histosphere is part of the organs of syn¬ 
thesis of the complex substances. 

There are terrestrial plants and aerial plants - - aerial, in the sense 
that they have a crown of foliage and spread their brandies on high, 
utilising the smallest quantities of carbon dioxide; while the 
others, accustomed to higher tensions of this gas, remain low, creep¬ 
ing and with thick leaves and utilise directly the carbonic dioxide 
which is formed in the soil. The gas in fact circulates from the 
atmosphere to the soil and from the soil to the atmosphere, meeting, 
in both passages, defined organs of synthesis and of transformation 
which are in the histosphere. 

It follows that it is indispensable to consider the necessity of en¬ 
couraging such gaseous exchange which, in conjunction with the 
complex of the very important phenomena above described, neither 
humists nor mineralists took into consideration ; sometimes they 
had no suspicion of it, and at other times denied it in more or less 
good faith! 


We may summarise, thus, in the accompanying diagram (Fig. 18). 

The diagram shows primarily the edaphosphere, the general 
sphere of elaboration of the foods for the plant. 

It includes immediately the rhizosphere, the particular sphere of 
elaboration of the actual foods, in which the processes become more 
active and selective. 

We pass next into the internal environment of the plant distin¬ 
guished in the histosphere and in the ultra-symbiotic region. The 
attack of the symbiotic bacterium is limited to the histosphere where 
it succeeds in finding its conditions of equilibrium . In it are realised 
three different degrees of conjunctive symbiosis :— 

(1) bacteriorhiza (Pergxti) ; 

(2) mycorrhiza (Trank) ; 

{3) Organorhiza (tubercles, mycodomazi, bacteriodomazi). 

In the meta-symbiotic zone the tissues of the plant are immune 
from the attack of any micro-organic form whatever and in them 
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are elaborated the products of the separate activities, as conjunc¬ 
tive activities of the symbiotic organisms with the centre of gravity 
of the phenomena: the assinmlating organ — the chloroplast. 

Taking all these facts into consideration, the limits of the bio¬ 
logical enquiry in soil science are easily perceived. 



Fig. 50. —* General diagram of the symbiotic relations in Nature 
with reference to the nutrition of plants. 


The organic world cannot be conceived as resulting from distinct, 
and perhaps not even from fixed units. Every phenomenon is the 
consequence of another vital phenomenon which has preceded it: 
thus a form finds its reason for existence in another form — apart 
from the question of origins which does ■ not concern us here. The 
cultivable soil is thus considered' as a living unity, with its ske¬ 
leton, more or less broken down, and its morphological elements, 
more ox less differentiated — the whole in the most harmonic com¬ 
plex that can be imagined. 

No absolute and crude separation, should be made, as is clone 
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in the technical operations depending on our theoretical speculations, 
between one element and another which in Nature exist in a fruit¬ 
ful correlation, nor is such separation intended here. 

Therefore the biological study of the soil should pass on beyond 
the limits of the edapliosphere to the more intimate limits of the 
Mstosphere ; from the microbe scarcely influenced by the surplus 
products of the life of a determined species, to the microbe which 
has found its way into the convolutions of the structural joints of 
the green plant until that condition of equilibrium is reached which 
binds them more or less indissolubly together. 

And thus the cliloroplast is reached, the ultimate expression 
of the activities of synthesis which in conjunction with the opposing 
activities of analysis constitute the tangible aspect of that eternal 
interplay which is life, the succession of all lives. It was thus justly 
resolved to include in the general theory of soil science , the section 
of plant physiology. Human thought moves by induction and by 
deduction; science progresses with analysis and with synthesis. 
Ever}" time that in the history of physiology, as of science, one or 
the other of the methods' is observed to prevail, the results prove 
fallacious. Progress is only there, where deduction is blended with 
induction and analysis harmonises with synthesis. Let us conform 
our enquiry to this criteriuiu at the same time rendering homage 
to the supreme law of the indestructible harmony of Cosmos. 

R. Pbrotti, 

of the Royal Laboratory of Agricultural Bacteriology 
and of the Royal University of Rome, 
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THE CARRASCO-PLANCHER 
APPARATUS IN SOIL ANALYSIS. 

The Carrasco-Peancher (i) appara¬ 
tus for the elementary analysis of organic 
substances has proved of great service in 
tills Laboratory of Agricultural Chemistry, 
where for some years it has been used 
for rapid determination of organic mat¬ 
ter in the soil 

It would therefore seem not out of 
place to direct attention to its utility for 
chemico-pedological purposes and to give 
an account of certain modifications made 
in the apparatus, to render its construc¬ 
tion and use easier and more certain- 

The apparatus (Fig. 19) consists of a 
tube a of transparent quartz closed at one 
end, of an inside diameter of 25 mm. and a 
length of 240 mm. The tube is closed by a 
rubber stopper e, which is perforated by a 
metallic tube b of nickel, bearing on the 
one side a rheophore g and on the other 
a pipette h which conducts the combustion 
gases to the absorbing apparatus. Through 
this tubing passes a small quartz tube 
d, of an external diameter of 5 mm. and a 
length of 280 mm. The upper end of 
the quartz tube terminates in a bulb n, 
which isolates this metallic part from a 
second tubing c, also of nickel, furnished 
laterally with a rheophore l and internally 
soldered to a silver wire m of a diameter 
of 1.5 mm., which runs through the whole 
length of the lower metallic tubing and 
the small quartz tube. The two sets of 
tubing and the upper end of the small 
quartz tube are held together by a rubber 
tube /. 



tary analysis of organic substan¬ 
ces in the soil. 
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To the lower end of the silver wire is attached, by means of a 
platinum joint, a resistance coil o of platinum of a diameter of 
0.35 mm., which is wound in a spiral on the outside of the small 
quartz tube until it reaches a second platinum wire i, soldered 
internally to the lower metallic tubing (2). 

The analytical process for the determination of the organic mat¬ 
ter in the soil is as follows :— Gra 0.5-5 °f soil (to set free about 
gin. 0.2 of C 0 8 ) are mixed in a mortar withgm. 1.5-15 of oxi «1 e o i 
copper and with, a little chromate of lead placed in 
the quartz tube. 

If the soil contains carbonates it should be subjected to a pre¬ 
liminary treatment with warm dilute phosphoric acid, so 
as to drive off the carbon dioxide of the carbonates. 

The stopper is fastened and the. spiral is heated red-hot, then the 
Carrasco-Puancher apparatus is connected with the absorbing 
apparatus; the current of oxygen is passed, heating at the same time 
the lower end of the quartz tube with a Mecker lamp. 

Combustion is completed in about half an hour. A carbon con¬ 
tent of 58 % is attributed to the organic matter in the soil (liumiis); 
multiplying the weight of the carbon anhydride by 0.273 we there¬ 
fore get the organic carbon, and by 0.471 the organic matter in 
the soil. 

Perigee Parisx, 

of the Laboratory of Agricultural Chemistry 
of the « Regia Islituto superiore agrario » 
of Milan . 

NOTES. 

(1) O. Carrasco and G. Peancher. — On the new Carrasco- Pi,ancber 

method for cletennining the carbon and hydrogen in organic matter 

1 by means of electric incandescence. — Gazzelta Chimica IkUiana, 

XXXVI, 1906, pp. 492-304. 

(2) The apparatus is made by the firm Angeeo Eivraghi. Milan (28), Corso 

Como, 9. 
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Abstracts and Literature • 


G e n e r a 1 . 

Moor Science, 

Buivow, K, v. Moorkunde . 142 pages. 20 illustrations. Sammlung Goschen, 
Vol* 916. Published by Walter de Grayter and Co., Berlin and Leipzig, 1925, 

The object of this manual is to state within definite limits and with 
reference to practical requirements the main principles of moor science 
so far as they can be said to be established. This is achieved in a commend¬ 
able way, all purely theoretical or debateable subjects being omitted. 

Sch. , 


Exact Soil Cultivation, 

BURMESTER H. Die exakte Bodenwirtschaft., A text-book for students 
and practical farmers. Published by Wilh. Gotti. Kom, Breslau. 

The author has made soil cultivation the basis of a system of 
farming and explains in this book, basing Ms statements on his scientific 
experience of twenty years, the co-ordination of all the principles 
of “ his exact soil cultivation and the interaction necessary to bring 
about those high crop yields required by the needs of the present day from 
the farmer and from the farmland. The marked successes achieved by the 
author in the capacity of agricultural consultant, together with the prac¬ 
tical advice he gives for securing large crops with comparatively little ap¬ 
plication of labour or fertilisers and a minimum of seed, give this book great 
value as indicating new departures in agricultural science. 

Sch. 

The Methods of Geology as a Historical and Biological Science, 

Wat/xtier, Johannes. Ease. 1S5 of the “ Hcmdbuch der biologischen 
ArbeUsmethoden (B. AbdERKAEDEN) ” Part X, 5. 45 illustrations. 1 Table. 
Published by Urban and Schwarzemberg. Berlin-Vienna, 1928. 

This well-known writer gives in this work a comprehensive review of 
the process of formation of the earth’s crust, as revealed by the rocks and 
the fossils found in them, as well as by the earth forms, both tectonic and 
superficial. Sch. 

Problems of the Earth and their Solution by the h aw of Transforma¬ 
tion of Energy, 

Zunker P. Published by the Journal “ Der KuUurtechniker ” 9 illus¬ 
trations. 1925. 

It is impossible to review, or to discuss critically in the short space 
available, this book, dealing as it does with the important problems of the 
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origin of the earth, but very careful study may be recommended of a work 
which goes so deeply into these scientific questions. Sen. 

Soil. Physics, 

Alkali Soil Investigations, Origin of Alkali Soils ; Physical Behaviour 

under Treatment. 

joi/FE J. S. and McX/EAN K. C. Soil Science, vol. XVIII.. no. i, pp. 13-30, 
Baltimore, 1924. 

With due regard to the views of other workers the authors discuss 
the problems and the treatment of alkaline'soils. The effects of the treat¬ 
ment of alkaline soils with alum and with peat, and the results of the 
oxidising action of sulphur, are discussed, particularly with regard, to the 
rise of capillary water in the soil. If. G. 

Contribution to the Knowledge of the Physical Properties of Soils. 

Sokoeowski H. N. and Lxjkaschewitsch E. S. (Communication from 
the laboratory for Soil Science of the Moscow Agricultural Academy), 

Uspecki AgronomiL — Progress of Agricultural Science (formerly 
Izioasiija Selsho-chosjaisiwennoj Akademii Yearbook of the Moscow Agri¬ 
cultural Academy), Vol. I, pp. 47-58; 1925). 

The purpose of the investigation was to find the influence of salts on 
certain properties of soils. The experiments of K. X. Gkdroiz (i) and 
A. N. Sokoeowsky (2) have clearly proved that in this case the effect is 
not due to the salts themselves, as was formerly supposed, but to the cat¬ 
ions absorbed by the soils. Thus the phenomena which we are investigat¬ 
ing are closely bound up with the absorbent powers of soils. 

In our experiments, 50 gins, of tschernosem (from the Kharkov Exper¬ 
iment Station, tipper layer, 0.20 cm.) was placed on a funnel and washed 
with one per cent, normal solutions of NaCl, MgCL, FeCI 3 and with 
0.05 % normal solution of HC1 (after Gedroiz). This washing was con¬ 
tinued until the filtrate no longer gave the Ca reaction, and in this way the 
soil samples were saturated with different cations. During the filtration 
of the FeCl 3 solution a change of colour from yellow to red-brown was 
noticeable. 

The soil has thus a considerable (catalytic) accelerating effect on the 
reaction FeCl 3 + 3 H 2 Q^ >”Fe (OH 3 ) .+ 3ITCI, The excess of reagents was 
removed from the sample by washing, but in the case of samples treated 
with NaCl and NH 4 C 1 , as it was not thought possible to use dialysis, the 
excess of reagents was removed by washing on a parchment-paper fil¬ 
ter under diminished pressure. But it proved impossible to remove the 

(x) Russian Journal of Experimental Agricultural Science 1908-1923 ' 

(2) Moscow Agricultural Academy i$ig; Intern . Mitt, /. Bod. 1923; Journal of 
Experimental Agricultural Science 1921-1923. 






339 


INTERNATIONAL SOCIETY OF SOU, SCIENCE 

last traces of NaCl as the filtration through the parchment-paper soon 
stopped. All samples were then dried (at ii° R). 

The soil samples had the following appearance : those saturated 
with Na and NH, were 1 ard, compact lumps, and the samples saturated 
with CaCL and MgCfi solutions and particularly those samples treated 
with PeCL and 0.5 normal HC1 were loose and crumbled easily. At the 
same time and for comparative purposes a sample was prepared which 
had been washed with distilled water only and dried. 

In the pressure-resistance experiments it was found very difficult to 
prepare test samples (test-cylinders) which would give, on crumbling, 
comparable numbers. At last, to ensure a uniformity of the test samples 
we used the following method : 10 gm. of soil, rubbed into a fine powder, 
were poured through a wide funnel info a glass-tube (6 cm. long and 
2 cm. wide), particular care being taken that the upper surface should 
always be horizontal and the tube had been tapped with the finger. The 
soil samples thus prepared, were then saturated with water through ca¬ 
pillary action and pushed out of the tube by means of a wooden piston. 
The soil cylinder was cut to about 3 cm. length, dried at igo° and crushed 
on Prof, Williams" apparatus. The following results were obtained : 

Complete'crushing of normal soil samples: 

7,95 ; 8.85 ; 8.40 ; 8.85 kg. Mean 8.54 kg. Amplitude 15 %, 

We also prepared test cylinders of soils, which had been saturated 
with different solutions by means of the above method, and also determined 
their resistance to pressure. 

The capillary rise of water up to a height of 3 cm. took plac^ in the 
different cylinders with different speeds. 


! The Normal 


The absorption capacity is saturated wills the following cations 


, 

with 0,99 % 
of 

displaceable 

Ca" 

H* 

Fe— 

Ca** 

(1.1 repL) 

Mg— 

NH,' 

. 

Na” 

Rate of rise of wa¬ 
ter . 

3.5 mins. 

2 mins. 

1 

2 mins. 

3.5 mins. 

5*5 mins. 

1 

IO Ill'S, 

After 2 days 
x.z' cm,; 
After 1 month 






I 


3 cm. 

Water-capacity (an ' 
weight per cent.). ; 

44 % 

43% 

41 % 

43% 

42% 

43 % j 

— 


As the soil samples saturated with Na - behaved very peculiarly while 
saturating with water, the water becoming strongly coloured by dissolved 
humus, a different method had to be to devised for their preparation. A 
glass-tube was therefore filled with soil saturated partly with Na' and 
partly also with tschemosem which had been kneaded with water (after 
■Atterberg). 

The soil cylinders prepared in this way were dried at the ordinary 
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temperature in a vacuum desiccator over concentrated sulphuric acid, all 
changes which high temperatures produce in soil colloids being thus 
excluded, (The resistance to pressure of normal soil samples dried at 
ioo°, was nearly half that of samples dried at ordinary temperature). 
With the apparatus of Prof. Williams we obtained the following 
results as to the resistance under pressure of our different soil samples : 


Sample cylinder-i prepared by our method 


Samples according 

tO ATXERBEECi 


Unchanged 

samples 


Samples saturated with cations of 


Unchanged 


Saturated 
with Na 




Ca 

Mg 

H ! 

Fe 

NH, j| 

Appearance of cracks; 

8.85 kg 
9*3 11 

! 

6.0 

7-5 


. 

2.3 

2.[ 

°.75 

0.75 

..1 

1 

Complete crushing. . 

( lb.5 » 

1 

10.2 

11,7 

29.3 

30.5 

4-5 

4.S 

1 3-75 
3*3 

1 — ) 
! 70,3 * 


3 h 


Not 

crushed 
even by 
a weight 
<*f 150 kg. 


Taking the resistance to pressure of a normal sample of blackearth 
(; tschernosem) as 100, we get for the soils saturated with different cations the 
following numbers: 


Saturated with. . , , . Fr‘ H' Ca” Mg' NH 4 * No* 

Resistance to pressure • 22 30 70 1S0 44.0 440 


Iii the action of 0.05 n, HC 1 we are undoubtedly dealing with the 
influence of the H* on the soil colloids as well as with the influence of the 
Te’** extracted from the soil. 

Only in this way can we explain the remarkable similarity of the 
results obtained in the case of soil samples treated with either 0.05 n. IICI 
or 1.0 11. PeCl 3 solutionis. In both cases not only the Iffr* ion but also the 
iron oxide soil is, active, and the coagulating action of the latter is not 
removed even on washing with soda. 

We have also determined the plasticity and the capacity of our soil 
to be rolled out. The samples saturated with Na p gave on rolling a thin, 
elastic ribbon which could be bent very easily, while the soils saturated 
with Pe*“ gave, on the contrary, very fragile thick cylinders. The normal 
sample and those formed with soils saturated with Ca", Mg*° and NH 4 * 
were average in this respect and no noticeable differences were, remarked 
among them. 

Similar results were obtained in the water-content determinations 
when the limit of rolling has been reached. 
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Soil sample saturated with 

Na* 

Normal 

sample 

NH { ‘ 

Ca- 

Mg** 

Fe”" 

Water content (Limit of rolling) . 

21.9 

25*1 i 

27.I 

27.-8 

28.3 

2 8.8 


Summary: •— 

(1) The absorbed cations have a different effect on the physical 
properties of the soils which absorb them. 

(2) The resistance and plasticity of a soil are increased by replacing 
the absorbed Ca*" by Na* somewhat less so, if replaced by NH 4 * But if 
the Ca"* ion is replaced b} r Be*" these properties are not very strongly 
marked. 

(3) The capillary properties of and the rise of capillary water in 
a soil are inversely proportional to its resistance to crushing. 

Authors. 


The Mechanics of Earth. Structure from a Soil-physical Basis. 

Terzaghi K. 399 pages, 65 illustrations. Published by Franz Deuticke, 
Leipzig and Vienna, 1925. 

This work is of greater value to the soil scientist than the title would 
seem to indicate. It is based on A. Atterberg's researches into the 
physics of the soil, but it also contains the results of the author's own re¬ 
searches in the same subject, which undoubtedly constitute a contribution 
to science. 

This applies particularly to the following chapters : Structure and 
pore volumes of soils; thermal properties of soils ; consistency and co¬ 
herence of soils; the frictional forces in the soil; the caking tendency in 
binding soils ; the water content of air free clayey soils, as a function of the 
loading of the soil surface ; the relation between loading and the pore in¬ 
dex of sands when there is no possibility of lateral expansion ; the adhesion 
of binding soils ; the relations between the tenacity indices,, the internal 
pressure and internal frictional resistance ; the permeability of soils; 
the statical effects of running ground-water the capillary rise of soil- 
waters ; the evaporation of the soil-waters from the surfaces of clay 
layers ; the thermodynamical equation to express the time course of hy¬ 
drodynamic tension phenomena ; approximations for the numerical treat¬ 
ment of tension balance in binding soils. 

The last two chapters on “ soil statics ” and on “ the soil as building 
land ” are of special interest to engineers. 

A brief mention, only can be made here of this important work, which 
contains the tabulated results of numerous experiments. It should be 
in the hands of all soil scientists. 

I. Stiny. 
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Chemistry and Agricultural Chemistry of the Soil. 

The Estimation of Nitrate Nitrogen’ in Rain-water,^ Drain-water and 

in the Soil, 

IlANSKN P. Oiu Besleuunelse af NitratviVusloi* i Roguvamh iJnmvund 
og jord, (Tklskrift for Plunleavl , Vol. 32, p. (ah .so, rmU'A 

The author has investigated the different methods of nitrate mitogen 
estimations aud recommends the “ Devarda ” method, in the modified 
form, as devised hy the chemical laboratory of the Rothamsted station. 
The Plieno 1 -sulpho nic method gave too uncertain results. No doubt, for 
rapid estimations,, the phenol method is the best, but to got accurate 
results not more than 0.1 gm. of nitrate should be used, and the results 
obtained should be corrected by the formula 

N = 1.06 N (found) + 0.33. 

The investigations show that the nitrate concentration of drain-water 
is largely influenced by the precipitations. The nitrate concentration 
falls very considerably after a heavy rain and rises to its normal value in 
dry weather, until fresh precipitation again disturbs the equilibrium. 

This article is a communication from the Askov Experiment Station, 
where the laboratory analyses of soil samples prove that nitrification 
is more intensive on plots treated with stable manure than on those treated 
with artificial, fertilisers. K. A. Bondorff. 

Comparative Experiments on Different Methods of Estimation of 

Phosphoric Acid in Soils, 

HiSSink D. J. with collaboration of Dkkkjsk M. (Vergelijkend onder- 
zoek van eenige methodeu ter bepnling van het gelialfe a,an pliosphorzuur 
in de gtond. Published by the Landbouwkvmiige QndersocMngen tier 
Rijkslandbouwprooj stations, No. XXX, pp. 142-161, 1:925. 

Three typical soils were chosen (clay soils‘with different contents of 
humus) and their phosphoric acid content was determined by a large 
number of the usual methods. The following are the conclusions drawn 
from the results obtained, 

(1) The separation of silicic acid has no iui.lueii.ee on the results, 

(2) In the case of not heating to a red, heat, the fact of destruction 
or not of the dissolved organic matter present in the soil is of great impor¬ 
tance in the determination. 

(3) Heating of the soil to red heat gives in all cases and with, all 
methods higher figures. 

(4) In the case of soils not heated to a red heat where the organic 
matter has been destroyed, the nature and strength of the acid, the quan¬ 
tity of soil used and the length of boiling are of the greater importance the 
more humus the soil contains. The importance of these factors is slight 

, hi, the case of soils heated to redness where the boiling has been continued 
for some time. 

■ ' .After a critical review of the data obtained the following, two' methods 
A and B were adopted. 
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A. Determination of the phosphoric acid soluble in acid . 

12.5 gin. of air-dried soil were nibbed to a fine powder and heated to 
redness in a platinum dish over a small flame for 5 hours* stirring if from 
time to time. The soil was then transferred into a 250 ec. flask and shaken 
up with 150 ec. of HN 0 3 {12,5 %) and then heated in a glycerine bath 
for 75 minutes to a temperature of 105° C, the flask being shaken from time 
to time. When shaking the flask the glycerine in the bath was diluted with 
a little water. After the heating is completed the flask was cooled and the 
5 cc. of cone. H 2 SO, t were added and the flask rapidly cooled. The fla.sk is 
filled with water up to the mark, stirred and filtered. 50 cc. of filtrate are 
next taken and the phosphoric acid is determined by Torenz's method 
by adding 50 cc. of molybdenum-sulphate reagent, and, after allowing to 
stand over-night, filtered through a Neuhaber funnel. The residue is 
washed on the funnel with NH f N 0 3 and acetone and dried for half-an-hotu* 
in vacuo. The volume of the soil is taken into account. 

B. Determination of the phosphoric acid soluble in citric add . 

55 gtn. of soil, air-dried, finely powdered, but not heated to redness, 
are digested at room temperature in the course of 48 hours, with repeated 
shaking, with 500 cc. of a 2 % citric acid solution. In the case of soils 
containing CaC 0 3 500 cc. of a stronger citric acid solution were used. 
200 cc. (in the case of soils with more than 5 % CaC 0 3 only 100 cc. 
of soil were used) were then evaporated in a porcelain evaporating 
dish on a water-bath and to oxidise the citric acid 5 X 10 cc. of NH 0 3 
(sp. gr. 1.4) were added. To prevent splashing the water-bath should 
not boil too vigorously. The residue is dissolved in 10 ccs of 10 % HNQ 5 
and in some hot water and filtered while ; still warm into a beaker, and 
evaporated to about 15 cc. on a water-bath. 35 cc. of a H 2 S 0 4 -HN 0 3 mix¬ 
ture are added (Torenz) and while the solution is boiling the P a 0 5 In it is 
precipitated by the addition of the molybdenum-sulphate reagent (Borenz). 

The relative solubility of the P , 0 5 is equal to B : A. 

v. d. S. 

Investigations on the Influence of Calcium Carbonate on the Reaction 
of a Soil. 

Jensen Tovborg S, (Uiidersgelse over Kalehmikarbonats Reaktions- 
andrende Virkning 1 Jordbimden. Tidskrifl for Planteavls. Vol. 31, No. 7, 
pp. 744-777, 1925). 

The author set himself the problem to find whether it is possible to 
determine from the titration curve of a soil the quantity of lime to be 
added so as to bring its hydrogen ton concentration up to pH = 7.0. In this 
enquiry he relied to a great extent on his field experiments with graduated 
applications of lime which he had carried out over a number of years. 
The result of his laboratory experiments is briefly, that, to ascertain the 
quantities of lime required in actual field practice, the quantities calculated 
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from the titration curve (titration with CaC 0 3 ) must be multiplied by 
the factor 3. He also finds that sandy soils require larger quantities of 
lime than loamy soils, to obtain the same rise in pH, and that there is a 
rough relationship between the pH existing at the moment and the amount 
of lime required for reaching pH — 7.0. He emphasises also? very strongly 
that it often happens that very different quantities of lime may be needed 
on soils with the same pH to bring about the same reaction change. Thus 
two sandy soils, both of pH = 5.8-6.0, required, one 3000 kg. of 0 aCO 3 
per hectare, the other as much as 32,500 kg. per hectare to bring the pH 
up to 7.0. Details cannot be given here, but the attention of soil scientists 
generally is drawn to this memorandum and it may be confidently asserted 
that with this work of the State Plant Cultivation laboratory a new epoch 
begins in the study of the liming question. K. A. Bondorff. 

Alkali Soil Investigations: Chemical Effects. 

JOFFE, I. 8. and MclyBANS H. C. Soil Science , Vol. XVill, No. 2, 
pp. 133-149. Baltimore, 1924. 

The question is discussed how much sulphur has to be used to change 
the character of the alkaline soils, or to neutralise the soda which is 
either present or is being formed. The authors discuss also the question 
of the treatment of those soils with either alum alone or combined alum 
and sulphur. Xy. C. 

On the Decomposing Action of Peat on Phosphorite. 

Prianischnikow D. (Moscow). Fortschriite dev La ndwivlscha //ql, No. 1, 
p. 1, Vienna, 1926. 

The author first draws attention to the researches of Fleischer, 
Kissling, Knieriem and others which proved that high-moor peat pos¬ 
sesses the property of decomposing phosphorites, and that the quantity 
of phosphoric acids dissolved is increased by an admixture of the neutral 
salts of strong acids. Ca salts however in comparison with the K, Na and 
NH 4 salts tend rather to reduce such quantity, although in the opinion of 
the author this is only the case when the non-saturation of the peat, 
expressed in Ca, has passed a certain limit. With these conclusions in view 
the author carried out a number of experiments, which proved, that the 
acidification produced by the addition of CaSO j} is larger than on the 
addition of KC1, and that the highest acidification i. e. the largest increase 
in the water soluble P 2 G 5 occurred in the mixtures peat + phosphorite + 
CaS 0 4 (pH = 4.0 against peat pH = 6.1). If 100 gm. of peat con¬ 
tained 0.01 gm. of water-soluble P 2 O s , then in the mixture it rose 
to 0.326 gm. This was the maximum figure for all experiments. On 
being allowed to stand the phosphorite solubility sunk from 46.17 % at 
the beginning to 29.17 % after four months. In the meantime about 63 % 
of the P 3 O s in the phosphorite have been decomposed, because the 0 aHPO 4 
'formed has no effect either on the acidification or the solubility of 
the P 2 0 5 . If the ratio of phosphorite to peat is very large, e. g. 1:100, 
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the solubilities are even more favourable. Hence the question arises ; 
could we not obtain the effects of superphosphate fertilisation if in its 
stead we supplied to the soil a mixture of 12 parts of 25 % ground phos¬ 
phorite together with six parts of gypsum and 600 parts of ground 
peat ? And in fact sand cultures of oats (according to HEEimiEGEE) 
showed an exceptional utilisation of the phosphoric acid in the peat- 
phosphorite mixture. In the crops were found the following percentages 
of P 2 0 5 : without phosphorus: 0.10 % ; phosphorite alone : 0.14 %; peat 
alone : 0.21 % ; peat and phosphorite : 1.21 %; complete nutritive 
solution of Hkeeriegee, 0.51 %. H. Fischer. 

Some Properties of Soil Colloids, 

Sokoeovsxi A. N. Izvestia Petroskoj Selskockosjajstv. Akademii 1919, 
1 - 1 V, 85-275. Moscow. (Armais of the Agricultural Academy 1919 I-IV. Mos¬ 
cow') . 

The colloid part- of the soil is its active fraction which determines the 
composition, physical and chemical properties and morphological character 
of the soil, that is, the nature of its profile. 

Also the absorptive power is a function of the quantity of colloid clay 
and hmnus. 

In connection with the conditions of soil formation the profiles of dif¬ 
ferent soil types show quite characteristic curves of distribution of absorp¬ 
tive 1 power, from top to bottom. The maximum of absorption in relation 
to ammonia is shown by black soil (tschersosem), with great decrease to 
N, and S. from the black soil belt. 

The acidity of soils depends mostly upon a low degree of saturation 
of soil colloids with lime. 

The amount of clay and of humus and also the structure of the soil, 
are in close connection with absorbed lime. 

The possibility of the formation of black soils depends generally upon 
the content of lime in soil-forming deposits. In this relation an exception¬ 
al role belongs only to absorbed lime. The soil represents a system of 
unstable equilibrium between its colloids and absorbed lime. After remo¬ 
val of lime and washing with water striking changes take place : destruct¬ 
ion of the crumb structure, swelling, reduction of its liltrationrcapacity, 
of consistence of the soil, and finally 7, dissolution of soil colloids (black 
solutions from tsehernosem). 

These phenomena play a great part in nature to the North of the tscher- 
nosern belt, under the action of water, in combination with 0O 2 and some 
other acids, as also in Southern (SE) countries, in the soils of which the 
losses of lime are due to replacement by soda. 

Also, the content of absorbed lime is a regulating factor as regards the 
chemical as well as the physical properties of the soil. 

The colloidal part of the soil is divided into two fractions ; one, which 
is in continuous unstable equilibrium with absorbed lime and the' other 
which is not connected in its properties with lime, but represents an insol¬ 
uble combination of clay and humus ; separation of that fraction from soil 
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is ’''possible only by boiling with water (very incomplete) 014 better by 
oxidation by means of H 2 0 3 . Those fractions are termed; active and passive 
slime (day + hum- s). The former, containing absorbed lime, is a factor in 
good structure. This active slime is relatively great in black soil and very 
small in podsol, in dose relation with lime content and physical properties 
of those soils. It is an analogue of <f iiiaticre noire 5J when in a more 
natural state without the changes necessarily effected by the action of 
strong chemical reagents. Its importance for soil fertility depends in 
the first instance upon its influence on the physical properties of soil. 

These phenomena form a basis for elaboration of a method of mechan¬ 
ical analysis of soil for the determination of conditions of good structure 
in our soils. The enormous importance of absorbed lime compels us to 
study not only its proportion in different soil types but even more the degree 
of relative saturation of soil in regard to lime. The top layers of black 
soil are most saturated by lime ; lime is partially replaced by magnesium ; 
sodium and potassium are not present in the absorbed state. In soils of 
semi-desert regions and especially in alkali soils, the degree of saturation 
by lime is very small because lime is replaced to great extent by sodium 
and magnesium. 

The coefficient by expression of degree of saturation is calculated in 

dffi, 

this manner; coefficient = . (am and ka are proportions in which 

/vvf 

NH 4 and Ca are absorbed by soil from equivalent solutions of their chloride 
expressed iu tn-moL for 100 gm. of soil). Different soil types have their 
own individual curves of changes of this coefficient in their profiles. This 
fact is a useful indicator of origin of soils or geological deposits. 

The strikingly low degree of saturation of South-Russian loess (in 
spite of high CaC0 3 content) and enormous absorptive capacity in relation 
to lime is of great importance when attempting to form hypotheses of 
the origin of those deposits. 

The absorbed lime influences to a great extent the absorption of PX> ;i . 
The process of displacement of absorbed bases and that of passing into 
solution are in the opinion of the author which differs from 'that of M. 
ParvEr, qualitatively quite different; (by the action even of weak HC 1 
solutions, Fe 2 0 : , and PX> 5 pass into solution). This may occur as a se¬ 
condary phenomenon in the case of unsaturated soils. Author. 

The Calcium Content of a Soil in Relation to its absolute Reaction* 

Swanson C. O., GrainEv, P. k* and Latshaw, W. L. Soil Science t 
Vol. XVII, no. 3, pp. 1S1-191, Baltimore, 1924. 

The contribution deals firstly with the investigation of 293 soils of 
very different geological origins. The acidification of soils is primarily 
due to the removal,of bases by washing-out in the process of weathering, 
the .weathering process being'hastened largely by, the presence of organic 
substances in the soil. The soils were, investigated in the following way ; 
25 gm. of,soil were agitated in a shaking-machine, for several hours With 
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230 cc. of HCl in 2 300 ccs. flask. The soil was then allowed to settle and* 
in three samples respectively: (1) the time was quantitatively determined, 
(2) the Hydrogen-ion concentration was measured, and {3) a nitrogen bac¬ 
teria test was taken. The results show that there exists a relation between 
the calcium content and the pH index of soils of approximately the same 
physical character and of similar climate, and also, that in many cases the 
nitrogen-bacteria test reacts similarly. But the authors are of opinion, 
that in the case of unknown soils conclusions should not be drawn, from 
results obtained from a single one of the three tests, and advise the 
carrying out of all three tests in all cases. 

L, G. 

Ground-water Mo Yemenis and Stagnation Processes explained by 

Oxygen Analyses of the Ground-waters of North Swedish Moraines. 

Tamm O. (Swedish, with a full German review) Mcddelanden jwn Sta¬ 
tens Skogsfdrssokansloh , 22, p. 1. Stockholm, 1925. 

The North Swedish soils are covered in their greater part by peat. As 
already shown by Hessex,man, water winch lias trickled through a layer 
of peat is free from oxygen. On the other hand, the water of normal 
moraine soils is rich in oxygen. By means of a mercury pump and of a 
specially constructed boring apparatus, the author was able to obtain 
water samples from different depths of moraine soils. In the process of 
pumping these water samples lose only very small quantities of the dis¬ 
solved gases and the oxygen present was determined by Winkler's 
method. It lias been found, that while there are peat soils with moraine 
ground-waters free from oxygen beneath the peat, on the other hand there 
are peat-soils with ground-waters rich in oxygen. It was found that 
the moraine ground-waters under the peat of the fringes of peaty soils were 
always rich in oxygen, while on the same spot the waters of the lower peat 
layers were completely free from oxygen. By means of a large number 
of oxygen determinations in water samples taken from the fringes' of 
peaty soils and from different depths and soil profiles, it has been afterwards 
possible to tell more or less exactly whether the given sample of ground¬ 
water came from a spot covered by, or free from, peat. Thus the determi¬ 
nation of the oxygen content of samples of ground-water furnishes a means 
of determining the movements of the ground-wafer and consequently 
the process of stagnation. The analyses carried out gave data as regards 
these phenomena. O, Tamm. 

Hxperlinental ^Studies on Chemical Processes on the Formation of 

Glacial Clay, 

Tamm O. Experimental Studies on Chemical Processes in I he Formation 
of Glacial Clay , (English). Sveriges geolog iska Under sdkning. Arsbok, 18 
(1924), No, 5, Stockholm, 1925. 

The glacial clays have been formed through the grinding of rocks 
(in Sweden very often granites and gneisses) b3 r the melting of interstitial 
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ice, i. e. through wet grinding. The water formed by the melting ice must 
also contain dissolved carbon dioxide. The process is from a physico-chem¬ 
ical point of view very similar to the well known DaubrEe experiment. 
DaubrEe ground felspar in water, the liberated silicate being chemically 
decomposed to a large extent. The author carried out a number of exper¬ 
iments by rotating quartz flasks in a thermostat, the flasks containing a 
number of very small pieces of granite, pea-nut size or smaller, and also 
water, either free from, or containing carbon, dioxide. The granite was 
analysed very carefully. The rotation caused the pieces'to mb against 
each other resulting in formation of clay. After 12 hours rotation the 
liquid was titrated and the dissolved bases estimated. 

First were studied the general conditions of granite decomposition. 
As expected, the rate of decomposition was very nearly independent of 
the temperature, but depended to a large extent on the intensity of grind¬ 
ing and on the quantities of carbon dioxide ( = H* ion concentration 
present). 

In two parallel experiments carried out on a larger scale, with and 
without carbon dioxide, the products, which were in one case clay and 
silt, and in the other dissolved salts, were investigated very carefully*, 
The clays thus prepared are very similar to the natural glacial clays even 
as regards their chemical composition. The dissolved bases (MgO -f~ CaO + 
K a O + iNaoG) represented, in water containing carbon dioxide, 3.24%, 
and, in water free from carbon dioxide, 1.17 % of the day formed at the 
same time (<0.002 mm.). 

The author was then able to calculate the content of the two clays 
in chemically dissociated minerals. He found: for the experiment with 
carbon dioxide 15,6 %, for the other 6,0 %. The analyses indicate a 
higher content in biotite in the clays artificially' formed. 

Some experiments with potassium felspar also indicated a. large 
decomposition. This mineral must therefore also play an important part 
in the chemical processes taking place in the change of granite into glacial 
clay. 

These experiments throw light, in some respects, on the chemical 
processes, taking place in the formation of glacial clay, and furnish 
a method which may enable us to clear up the processes of hydrolysis and 
decomposition of the silicate minerals. O. Tamm. 

Biology of the Soil. 

The Bacteriological Sulphur Oxidation in Pond Soils and its Practical. 

Importance* 

' Fischer H. ZcnPvalbkUl fur Bahteriologie , II, p. 35,, 1,925. 

The formation of S0 4 ” ions in pond waters and in pond soils appears 
■to Be of the greatest practical importance, as by their means we may be 
able to recover from the soils the insoluble phosphates lying there inactive. 
It has been found necessary' in all pond manuring experiments to introduce 
P0 4 ions into the water and in most cases, this has been done by using either 
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different sulphates or fertilisers physiologically acidified by means of SO^ 
but it can be brought about just as well by natural bacterial sulphur oxid¬ 
ation. This sulphur oxidation is chiefly caused by autotrophic micro¬ 
organisms. Their action is facilitated by alkalinity of the soil and of the 
water, and inhibited hj acidity of these media. The experiments were 
made with pure sulphur, sulphides, thiosulphates, sulphites an,dsulphuret¬ 
ted hydrogen. From all these sulphur compounds considerable amounts 
of sulphates were obtained by means of bacteria. But under certain 
circumstances, e. g, in sewage sludge, there takes place a reduction of sul¬ 
phites and thiosulphates to sulphides. In the case of weighing experiments 
by passing through a current of air and sulphuretted hydrogen, with the 
calcareous soils only energetic oxidation took place and retention of 
sulphur as newly-formed sulphates. In the event of weak oxidation 
the sulphuretted hydrogen passed through the vessel with the soil and 
soil suspension and then passed through attached flasks containing a caus¬ 
tic soda solution. In all experiments, about 10 % of the sulphuretted 
h3 7 drogen could not be recovered. This percentage must have been 
retained in the soil either biologically or by purely chemical action. 

Author. 


The Influence of Hydro gen-ion Concentration on Bacteriological Pro« 

cesses. 

GbrreTSEN F. C. Over den invloed van de waterstofionen concentratie 
op bacteriologische processen. Verslagen van Landbouwhimdige Ondersoeknin - 
gen der Rijkslandbouwproefstations . No. XXX, pp. 1-44, 1925. 

In the determinations of the hydrogen-ion concentration in biological 
solutions one is restricted almost solely to the use of the colorimetric 
method. 

The author describes an arrangement called by him a bicolorimeter 
by which the pH may be exactly determined without the use of a “ buffer ” 
solution even in small quantities (0.25 cc.) of solution whether coloured 
or turbid. 

For less exact determinations an ordinary colorimeter was devised 
using a small basin, which contains the different indicators in the yellow 
(acid) form and in sufficient quantities. 

The pH values obtained b> r this colorimetric method in the case of 
centrifuged aqueous soil suspensions were sufficiently in agreement with the 
values obtained by the electrometric method with the same suspensions 
to justify its use in practice for pH determinations. The pH values of soil 
extracts obtained by Parker’s method of filtration or percolation are 
unreliable. With regard to the influence of the hydrogen-ion concen¬ 
tration on the nitrite and nitrate bacteria, the author’s experiments prove, 
that in culture solution the nitrite formation lies between pH 5.6 and 9.7 
with an optimum between 7.8 and 8.2; the limits of nitration lie between 
pH 5.2 and 10.0 with an optimum between pH 8.3 and 9,2. However, 
the limits of nitration appear to be conditioned by the character and 
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place of origin of the bacteria. It lias been found in addition that the 
influence of the hydrogen-ion concentration on bacteriological processes 
depends to a large extent on the mode of preparation, of the culture 
medium. 

Experiments with soil suspensions and soils proved that in those me¬ 
dia nitrification may bring about much lower pH values (as low as 3.5) 
than in pure cultures, and moreover that nitrification depends not so much 
on the number of bacteria, as' on the original pH value and the extent 
of the buffer action of the soil. 

In the author's opinion it is possible by means of nitrification exper¬ 
iments to conclude up to what point (NH { ),SCfi may be added to a soil 
before it becomes acid. 

In alkaline soils there may occur an accumulation of nitrite because 
of the slowness of nitrification. This accumulation of nitrite as well as the 
process of formation of the nitrite itself are influenced to a large extent by 
the water content of the soil. 

In conclusion the author proves by means of experiments that in the 
process of nitrification both in the soil and in culture solutions an acid is 
formed which is capable of dissolving insoluble phosphate. Whether 
this dissolving does take place depends on the amount of acid, on the 
original pH value and the extent of buffer action of the soil. v. d. S. 

Alkali Soil Investigations: Chemical and Biological Effects of Treat¬ 
ments . 

Jofee I. S. and McLean, H. C. Soil Science , vol. XVIII, no. 3, pp. 237- 
251. Baltimore, 1924. 

The authors describe, in respect of the soil solutions of variously 
treated alkali soils, the reaction, the content in plant nutritive material, 
and the bacterial numbers. The influence of each soil on plant growth 
is also indicated. L. G. 

A Contribution to the Biology of the Thiosulphate Bacteria. 

EXkin G. and Iambkrger, A. Biochcmischc Zeitschnft , Vol. 143, p. 473, 
1923. 

Bacteria can live aerobically on inorganic as well as organic nutrients. 
They are capable of oxidising all forms of sulphur, and potassium nitrate 
is reduced by their action to nitrite and ammonia. Ammonium chloride 
also yields nitrite. Sulphur was deposited as rhombic crystals. 

11 Fischer. 


Investigations into the Importance of Tree Mycorrhizae, 

Meuxn B. An ecological-physiological Study. With 48 illustrations in 
the text. Published by G. Fischer. Jena, 1925. 

Contents : The state of our knowledge about the root fungi of trees ; 
the root fungi in, pure culture ; tree seedlings in pure culture ; tree seed- 
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lings and fungi in pure culture ; conclusions as to the mycorrhizae of the 
conifers in nature ; fables ; literature. SCH. 

The Relation between the Nitrogen-bacteria Test of a Soil and its 

Reaction Character* 

PETERSEN Erie:, I. ITndersgelse over Porlioldet mellern Azotobacterpro- 
ven og Jordens Reaktionstllstand. Tidsskrifl for Planiaeavl, Vol. 31, pp. 246-336, 
1925. 

The nitrogen-bacteria test discovered by K. R. Christensen was, 
as is well-known, of great importance in the investigation of Danish soils, 
the non-appearance of nitrogen bacteria indicating a lime shortage. The 
author has made a very thorough and exhaustive study of all the differ¬ 
ent factors conditioning the results of the test. He concludes that such 
results are influenced not only by the buffer action of a soil, but also by 
the nitrate content, the general microbiological structure and the quality 
of the inoculation material. The author lays special stress on the fact that 
it is impossible with ordinary inoculation to equalise the differences in 
the microbiological character of different soil samples, and he therefore 
suggests omitting the nitrogen bacteria test in future experiments and in¬ 
stead taking a titration curve of the soil and thence determining the lime 
requirements. The article is contributed from the State Plant Cultivation 
laboratory. X. A. Bondorff. 

A Contribution to the Knowledge of Edaphic Mucorini in Jugo-Slavia. 

Pispek, A. (Prinos peznavanju edafskili mukorineja Jugoslavije). 
(Croatian with a review in French Acta Botanica Instituti Botanici R. Uni - 
versitatis Zagrehensis. Vol. I. Zagreb, 1925. 

Taking as basis Hagem’s and DEndner’s researches on mucorini 
the author investigated 270 soil samples from 200 different localities. He 
was enabled to isolate 40-50 different varieties. The soil samples were 
taken from the following different districts of Jugo-Slavia ; Croatia, Sla¬ 
vonia, the Croatian Coast-land, Dalmatia, Herzegovina, Vojedoviaa 
Slovenia and Serbia. The soil mucorini varieties recognised by him with 
certainty were : Mucor Mucedo, M. Ramannianus, M. flawns, M. raceme - 
sus, M. hiemalis, M. griseo-cyanns, M. sylvaiicus, M. sphaerosporus , M. 
spinosus , M. circinelloides , M, Praini, M. stolonifer, M. Cambodja , M. ar~ 
ihizus, Absidia cylindrospora , Ab. glauca, Ab. orchidis, Ab. Lichtheimi, Zy~ 
gorhinchus Molleri, Cunninghmndla elegans. 

The author recognised many varieties of mucorini and , considers 
that the occurrence of such a large number of varieties may be ascribed to 
the great heterogeneity of soil and climate in Jugo-Slavia, In the alpine 
districts, varieties are found which were isolated by Lendner in Switzer¬ 
land and particularly by Hagem in Norway, e. g. M, flavus, M. hiemalis , 
M. griseo-cyanus, M. stolonifer, Ab. cylindrospora , Ab. glrnca and Ab. orchi - 
dis. The other regions e. g, Karst, Pontic and Mediterranean regions are 
also distinguished by special varieties. In a ,11 these regions there are often 
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found representatives of the species Cnnningkamella (2-5 varieties), more 
seldom of the species . 45 . Lichtheimi . However, these three regions not 
only differ in their varieties from the Alpine districts, but they even differ 
among themselves. Thus, e. g. M. Mucedo, M. Ramannicmns and 
arrhizus have been found only in the Karst region, M. Praini , M. 
Cmnhodja, and several not yet recognised varieties of the species Absidia , 
CitnninghmneUa and Zygorhinchus in the Pontic region only, and two va¬ 
rieties of the species Ciinninghamella only in the Mediterranean region. 
In addition, these three regions are each characterised by the occurrence 
in them of preponderating numbers of one or the other common variety, 
thus the Mediterranean region is characterised by M, stolonifer, the Pontic 
region by M. circinelloides and the Karst region by A b. cylindrospora . 

In general, the most widely distributed variety 011 Jugoslavian soil 
is M. stolonifer (about one-quarter of all samples) and the least frequent 
are M. Mucedo , M. spinosm and M. arrhizus . After M. stolonifer these 
follow in the order of the frequency of their occurrence: . 45 . cylin- 
drospora , then M. circinelloides, then Ciimiinglmnella elegans, M. glcmca , 
M. hietnalis and finally Ab. orchid is and Zygorhinchus M oiler i. The other 
varieties are very tare. 

In a future scheme of further investigations Bosnia and Macedonia 
will be included. A. Skiwerth. 

Regional Soil Science. 

Precipitation, Drainage and Evaporation in the Region of the Sources 

of the Weser. 

Fischer K. Jahrbuch fur die Gewdsserkunde Norddeutschlands . VoL V, 
No. 3. 4 illustrations, 5 tables. Published by B. S. Mittler and Son. Berlin 1925. 

In this work the whole region of the sources of the Weser is dealt 
with in relation to rainfall, drainage and evaporation, excellent diagrams 
and maps being appended. Detailed studies of this kind are of the ut¬ 
most value in connection with special work in geology or soil science. 

Sen. 

A Contribution to the Knowledge of the Properties and Degeneration 

of the Soils of the Brown-earth Type in Southern Sweden. 

Lhndbuad K, (Swedish, with, a resume in German). Meddelanden fmn 
Statens S kogsforsdkcmstali . 21, p. i, 1924, 

The brown earth type (following the nomenclature of Ramann) is 
characteristic of the beech forest soils of Southern Sweden. Where con¬ 
ifer 1 woods are grown on beech forest soils, podsolation or degeneration of 
the brown earth occurs, and at the same time productivity diminishes. 
The author carried out a series of comparative chemical analyses on normal 
brown earth profiles and 1 on brown earth profiles somewhat degenerated 
by growth of conifer woods, and compared the results obtained with those 
of the same tests on true podsol profiles. In some cases mass analyses 
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were made, in others the gel complexes of the soil were analysed by the 
Tamm method : extraction of the soil sample with a previously determined 
solution of a slightly acid mixture (pH = 3.25) of neutral and acid ammon¬ 
ium oxalate. By this method the gel complexes in sandy soils can be dis¬ 
solved out and the solutions analysed for Si 0 2 , A 1 2 0 3 and Pe s 0 3 . 

While the podsol profiles indicate a quite definite maximum of gel 
complexes in the mother rock, the brown earth profiles usually show a 
uniform distribution of these in the upper soil layers down to a depth of 
40 to 50 cm., when the content in gels begins to decrease. As soon as 
a slight degeneration could be detected, the analysis showed a gel complex 
distribution very nearly similar to that in genuine podsol profiles. 

A live rock profile was also investigated for the gel complexes. It 
was proved that though the cementing was fairly hard there was no large 
content of gels. A number of other facts of interest, relating to the chem¬ 
istry of soil formation in Sweden, are established by the author. 

O. Tamm. 


Certain Directions for the Drainage of North Swedish Peat Soils* 

Maiaistrom C. Skogliga rdn . No. 4, Stockholm, 1925. 

From a peat sample newly taken from a moor there is very little, 
and in some cases no flow of water. The large quantities of water present 
in peat samples are thus present as hygroscopic moisture, and may 
so exist under three forms viz. either as capillary moisture or in a colloid- 
chemical form, or in a purely chemical form. Capillary water is only 
found in considerable quantities in the slightly humified peat varieties. 
The hygroscopic water of the strongly humified peat varieties is present 
in a chemical or colloid-chemical form, as can be readily shown. 

The permeability of the different peat varieties to flowing water is 
very different. The author has carried out experiments to determine 
the relative permeabilities of the different peat varieties. It appears that 
the strongly humified peat varieties are absolutely impermeable, in their 
deeper layers, to flowing water, while the deeper layers of the weakly hum¬ 
ified varieties are permeable to considerable quantities of water. 

In view of these properties of the different peat varieties it may be 
predicted on theoretical grounds that, where strongly humified peat varieties 
exist, two ground water levels (groundwater free water) will be formed. 
One exists in the upper, loose, layers of the peat and very often evaporates 
in summer, the second layers exist in the sandy subsoil (e. g. moraines) 
layers of the peat. On account of the loss of water by evaporation during 
the dry season this ground-water level can be found somewhat below the 
peat. In the case of the weakly humified peat varieties however only one 
ground-water level is formed, but it will be in constant communication, 
through the whole peat mass, with the ground-water of the sub-soil. 

The above theoretical conclusions were confirmed by field experiments, 
in the case of the different peat varieties. On the basis of many exhaustive 
researches into peat soils, which to a large extent have already been pub- 
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Hslied (i), and taking into account previous experiments in the drainage 
of peat-soils, the author was able to give a number of theoretically and 
empirically established directions for the drainage of such soils. Many 
failures in the drainage of peat soils will it is hoped be prevented if when 
planning, care is taken to determine the structure and the permeability 
of the peat varieties, which can be easily effected by means of a quite 
simple field examination. 

O. Tamm. 


Researches on Soil Reaction and the ^Cartography of the Degree of 

Acidity* in the Fields of the Experimental Farm of the College of 

Agriculture and Sylviculture of Prague at Netluky Uhrineves. 

NffMBC A. and Gracanin M. Btuclie o povaze a vyznam. reakce pud a 
mapovdui pozemku dvora Netluky gkolniho zavodu vysoke zeuiedelsa keho a 
lesniho inzenyrstir v Uhrinevsi. Sbornik Vyzkumnyek ustavfl zeinzdelskych, 
VoL VII. Edition. Ministry of Agriculture of the Czecho-Slovayekian Re¬ 
public at Prague, 1925. (With a review in French and one map). 

In the present paper, the writers have studied the nature of the soil 
reaction on the Netluky experimental farm near Ultfineves in Bohemia, 
attached to the College of Agriculture and Sylviculture at Prague. The 
results of these researches have been expressed on a chart of the reaction 
of the soils investigated. The reaction, varies from pH—5.8-7.5 in 
soils under cultivation, specially adapted for the growth of the sugar 
beet and wheat, and between p>H = 6.1-7.5 in the grasslands. On the 
farm investigated no soils were found of extreme acidity. From the 
results of chemical analyses it appears that there is no precise relation 
between' the total lime content and the soil reaction; however, the most 
acid soils contain the lowest amount of lime. It is possible to observe the 
influence of the manures applied during recent years on the reaction of the 
soil: —* lands manured by means of physiologically alkaline manures (car¬ 
bonate of lime, nitrate of soda, basic slag and farmyard manure) show a 
tendency towards a more basic reaction than those on which physiolo¬ 
gically acid manures (sulphate of ammonia, kaiuit) have been applied in a 
preponderant measure. It should be remarked that superphosphate ad¬ 
justs itself in the soil like a physiologically neutral immure. 

By comparing the yields of different crops with the reaction, of the soil 
some interesting relations can be established. 

The yields of sugar beet on acid soil are found to be very inferior. 
With decreasing acidity of the soil, the yields of beet increase ; on the 
more alkaline soils, however, they again decrease. Yields of wheat vary 
inversely with the acidity of the soil. Barley generally obeys the 
same law. 


(1) C* MmmsxrQm. : Degere Stormyr. A botanical, hydrological developmental investiga¬ 
tion into a North Swedish moor complex. Swedish'and German. Medd. ft. Statens 
Skogsforsdksanstalt, XX, 1923, pp. 1-205. Stockholm, 1923. 
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Variation i Yield an quintals per hectare 


In the hydrogen Ion concentration ! 
of the soil 

Sugar beet | 

Wheat 

Barley 

6.0 — 6.90 

234 

1 i 

i 

: J 

1 

6.55 — 6.80 

280 

19 

23 

0.65 — 6.70 

310 

— 

26 

6.35 — 7 * 20 

340 

1 — 

21 

3,90 — 7.30 

280 

21 

26 

6,7 5 — 6.90 

300 

24 

22 

6.40 — 7.30 

315 

i 21 

21 

6.90 — 7.30 

280 

1 

23 

7.15 — 7*30 

300 

J 22 

26 

7.10 — 7.40 

243 

1 

1 25 

— 


Entirely different relations have been found for potatoes : the yields 
increase as the acidity of the soil increases : — 


Variations 

Yield in quintals per hectare 

« * „ „ „ ^ 4* __ _ __ j 





1 1 

1 


of the soil 

Potatoes 

Oats : 

I Rye 

i 

6.0 — 6.9 

1 

! 

1 

1 

25 

20 

6.25 — 6.55 

05 

23 

20 

6.75 — 6.80 

_ ] 

24 

-—• 

6.75 — 6.90 

— 

— 

22 

6.70 — 7.30 

50 

21 

— 

6.80 — 7.25 

50 

— 

22 

7.10 — 7.40 

40 

22 

21 

7 -° — 7*50 

86 

i 

i 



On strongly alkaline soils (pH 7.5) the yield of potato tubers was 
particularly small. 

As regards oats, the highest yields were found on the most acid soils. 
Rye showed its capacity for giving good yields over the whole range of 
the soil reactions examined, the. optimum yield however corresponds with 
the highest hydrogen ion concentration of the soil. 

Investigation of the physical properties of the soils examined brought 
into prominence the relation of the degree of acidity or alkalinity of the 
soil, with the absolute capacity for air, determined by Prof. KopECKy's 
method. The most acid soils showed the lowest value of absolute capacity 
for air, 'whilst 'the optimum corresponds with very slight acidity of the 
soil (pH = 6.8.} 

Thence, the increasing alkalinity of the arable soil is in inverse func¬ 
tion to the absolute capacity, for air : — 
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Reaction of the soli 
in pH 

Absolute capacity for 

~ | 

moisture j air 

! 

! 1 

Remarks 

6.35 

36.36 

5.80 

—„ 

6.30 

29.6S 

3 * 3 <'» 

— 

6.35 

50.06 

'.-■■33 

Grass laud 

(>.40 

49.34 

10.41 

Grass land 


33 *i 3 

14.07 

— 

6.60 ; 

30.51 

11.80 

— 

6,73 | 

26.^1 

10.84. 

— 

6.75 | 

26.52 

14 * 7 ° 

— 

6,81 

36,03 

18,36 

— 

6.84 j 

29.65 

17.68 

— 

6.07 ; 

40.01 

15.02 

— 

7° 2 5 1 

39.20 i 

l 2.57 

— 

7« 2 5 ; 

48.57 

10.22 

—. 

7 - 3 i i 

i 

28.25 j 

8.89 

1 

— 


As regards porosity, the existence of similar, though less precise, 
relations between it and the hydrogen ion concentration of the soil can also 
be remarked. 

The changes of physical properties and especially of the absolute ca¬ 
pacity for air and porosity have a notable influence on the yields of agri¬ 
cultural crops. 

The investigation of the relations of the soil reaction to the presence 
of weeds has shown interesting results. Weeds such as Sonchus laevis , 
Veronica serpyllifolia, Sinapis arvensis and Raphamis Raphanistrnm are 
found on soils of acidify varying between pH 5.S-7.5. The presence of 
Centaurea Cyanus , Dianthus Armeria and Achillea Millefolium has been 
noted only on slightly acid soils (pH = 6.3). 

On the other hand, weeds such as Galium Aparine , Taraxacum offi¬ 
cinale and Tussilago Far far a have been met with only on neutral, or alka¬ 
line soils. 

The writers consider that fixe last two plants are Indicators of neutral 
or alkaline reaction of the soil. 
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General Notice. 

E. Ramann f, On 19 January 1926 there died at Munich at the age 
of 75 the Nestor of Soil Science, E. Ramann, a life of great usefulness being 
brought to an end by a sudden heart failure, 

Emxe Ramann was born on 30 April 1851 in Borotheenthal near Er¬ 
furt , being the seventh child of his parents. His father was greatly interest¬ 
ed in natural sciences and until the boy went to the Higher School his 
instruction was carried on by the parents, the mother being a Hamburg 
lady of great cultivation of mind. After the father's death, his unfinished 
work on butterflies was prepared for publication by the young Ramann. He 
himself took up pharmacy and devoted himself to chemical studies in the 
Hamburg State Laboratory, Subsequently he studied chemistry and science at 
the University of Berlin; in 1881 he graduated at the University of Rostock* 
his dissertation being entitled: “ Untersuehungen iiber die Passivitat des 
Bisens ”, while in the previous year he had received his first appointment 
as assistant at the Eberswalde School of Forestry. 

In 1880 he was given charge of the chemico-physical practical course. 
In 1885 lie took rank as a lecturer, while in 1886 lie became director of a 
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'department of the Prussian' Forestry Experiment Station and in i8go pro¬ 
fessor. 

In. the year igoo he was appointed at the University of Munich as the 
successor of BbERMAYER in the chair of Soil Science and Agricultural Chem¬ 
istry, which lie filled up to x December 1925. He was at the same time 
Director of tire Soil Science Institute of the Bavarian Forestry Experiment 
Station and was also honorary president of the Soil Science Research Insti¬ 
tute which he had organised with funds raised in Germany and from other 
countries. 

On the occasion of Ramann’s seventieth birthday a communication by 
B. A. MlTSCHERbiCH relating to his life and work appeared in this Review,,. 

A vivid recollection of Ramann’s impressive figure will be retained by 
many of those present at the last Soil Science Congresses. Widely known 
and honoured as pioneer in the domain of Soil Science, Ramann took a keen 
interest in those institutes which came into being after the war, and their 
unqualified success afforded him special satisfaction in the last years of his 
life. He was fully convinced that in soil science the- advance of scientific 
knowledge is only possible if there is close collaboration between all countries 
of the most various climatic and soil zones. It was partly due to Ramann 
that after the war scientific intercourse was so speedily and generally renewed, 
both in correspondence and personally. This was especially noticeable in 
his championship of Ms Russian fellow congressionists. 

The writer, who was one of Ramann’s students and an assistant of many 
years standing, feels that in responding to the invitation to contribute this 
account of him he should begin with Ramann’s life work for the development 
of general soil science, known as it was to all his fellow workers in the subject. 
The stages through wMcli tire science has passed and its present situation 
are fully expounded in the three editions of Ms basic work on soil science. 
Not so well known may be Ms essays which deal with his more restricted 
sphere of work as Professor of Forest Soil Science. 

Mention should also be made or the experimental work planned on far¬ 
sighted lines which Ramann during the last years of his life was able to un¬ 
dertake. at the vSoil Science Research Station with a view to the elucidation 
of certain fundamental problems. He accomplished this work up to a cer¬ 
tain point but was not able to see the publication of the results, 

Ramann’s world wide reputation was made by his book on ,Soil Science, 
which first appeared in 1893 under the title of Forstliche Bodeiikunde und 
Sfcandorfcslehre With the second edition in 1905 Ms interest had been 
transferred rather to the general sphere of Soil Science and he set before 
himself the aim of bringing together all that was previously known of the 
soil, and grouping, the material along well defined lines. 

Where he observed gaps, he made Ms own investigations and Imparted 
a stimulus to others. Dr. J. Hissink says of him : “ Ramann saw problems 
and knew how to attack them successfully 

When to his sure scientific sense it was clear that gaps could not be filled 
from existing knowledge, he used to bridge the 1 subject in a provisional 
way, thanks to remarkable synthetic powers. For this he could rely upon 
his experience of many years, work on the soil in its pristine condition and 
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upon the lively intuition which he had acquired through Ills keen ob¬ 
servation and acutely critical intelligence in the course of yearly journeys 
taken to all parts of the continent of Europe. 

In this way from a number of single observations, even though gaps oc¬ 
curred, causal connections of the processes of soil-formation and transforma¬ 
tion could be worked out, and by taking into account the results gained by 
other research workers it became possible to develop a consistent conception 
of natural processes in the soil and to state fundamental principles. 

Hence a beginning was made of a systematic construction of the whole 
subject, and the recently developed branch, soil science, now became a science 
in itself, independent of geology and agricultural chemistry (E. A. MiTSCHEF- 
LICH). 

During the twenty years at the Academy of Forestry, Ramann made the 
study of the soil in its pristine condition the main point of his experimental 
work. As is well known, in civilised countries such soil is practically only 
to be found in forests. 

At the University of Munich he devoted himself, so far a.s opportunity 
allowed, to the work of applying the advances in general scientific knowledge, 
especially in physical and colloid chemistry, to the problems of soil science. 
This new direction of Ms studies is very clearly reflected in the third edition 
of his Soil vScience, published in 1911, though much that appears there had 
to remain in the form of provisional statements, and soon became out of 
date owing to the rapid progress made by science in general. 

Although for a long time this third edition was out of print, and after 
the war was reprinted only in unrevised form, Ramann could not decide to 
bring out the new work, which was generally looked for, without first making 
a comprehensive study of the present situation of the general theory of soil 
science. Unfortunately, fate did. not allow him the opportunity of carrying 
out this project. In the first place, the isolation of the scientist, during 
and after the war, had prevented all study of foreign scientific works, and 
when the literature of the subject was again available as a whole, Ramann ’s 
interest and energy were fully occupied by the Soil Science Research Station 
which he had founded in 1919. 

He was very anxious to be relieved of Ms work of teaching, but this could 
only be arranged on condition that he relinquished all part in the direction 
of the Institute. His sudden death, a few months after Ms resignation of 
Ms professorsMp, is the more regrettable on account of the non-completion of 
Ms book, Ramann having been a master of the general theory of Soil Science 
with all its border territories, whereas Ms younger colleagues are more or 
less compelled to specialise. 

The articles contributed by Ramann on the various branches of soil 
science, and forest chemistry are about one hundred in number, published 
in various reviews. The following is an account of some of the most im¬ 
portant of these. 

He began with researches on the circulation of mineral substances of 
the forest trees indigenous to Germany. By means of numerous ash-analyses 
further light was gained as to the extent of the utilisation, by the different 
types of timber, of the nutritive material in the soil, and at the same time 



362 


international associations 


important knowledge was acquired as to the withdrawal of these substances 
from the forest, as the result of timber and firewood requirements and re¬ 
moval of litter. These studies are to be found throughout the Zcilschrijt 
fiir Farsi - mid Jagdwesen. In the Jahrbiichev dcr Prmssischm geolog. l*andesim- 
siali for iSRj and 1885 there are inserted articles on weathering oi diluvial 
sands and on the formation of mother rock. 

Next follow investigations of soil in the pristine state, as for example, 
into the circulation of water in different forest soils. 

In 1887 Ramann wrote the section 1 Forstliclie Standortslehre ’ in Ik> 
rev’s handbook on the science of forestry. 

He then made a detailed study of the cover or litter transformation and 
humus formation in the forest, in particular the question of raw 3 ramus ; 
the work of Ramann, taken in conjunction with that of others, l 3 . E. MIje- 
EER, etc., effecting a radical change in the views originally prevailing in Ger¬ 
many on these subjects. Ramann also gave attention in this connection 
to the subject of moor formation. 

Ramann was among the first to examine thoroughly the reciprocal action 
between the soil and the natural plant cover. 

In 1901 he brought out a treatise on European soil zones. Then followed 
proposals for classification and nomenclature of the liunuis materials and 
further essays on moors and slime deposits. 

In 1910 his first essay on colloid chemistry was published, and in 19 ri 
an investigation of the life history of the small animals in the German forest 
soils. 

Some years before a new cycle of work was instituted by Ramann and 
his school relating to the absorption of the mineral .substances from, the soil 
by forest plants, special attention' being paid to the annual intake of nutritive 
material and to the consequent 4 * body building” as well as to the restoration 
of this nutritive material to the soil by the autumnal fall of leaves. This was 
followed by chemical investigations for the study of soil solution. 

In 1918 a small volume appeared : 44 Rodenbildung raid Bodeneinteilung" 
(soil classification), a short treatise on climatic types of soils from the stand¬ 
point of economic geography and the history of civilisation. 

During his last years of life, articles appeared on the importance of car¬ 
bon dioxide and 3Hydrolysis in weathering, on the buffer action of bicarbonates 
in the soil, and a longer discussion on “ Umsetzungen in heterogeiien Syste- 
men ” (Influencie of Solubility) as well as essays on the importance of lime 
in the soil and several articles on questions of acidity. 

In the article on the buffer action of the bicarbonates Ramann emphasises 
very strongly, on the basis of some unpublished results of experimental, work 
and their physico-chemical value, the conception of the harmful weathering 
or disaggregation" (die schddliche Vevwitterung) winch is caused by pure solu¬ 
tions of carbon dioxide. This schddliche Verwittenmg is counteracted, by the 
bi-carbonates. The recognition of this fact throws light on the 1 important 
part played, by calcium carbonate in the soil. 

Among the work published in part only are Ramann’ s articles, represent¬ 
ing several years’ work on pemmtite, an artificial water-containing clay sill- 
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cate, which, as a ‘ model ’ substance to some extent chemically defined, was 
used, instead of natural clays, by various investigators for quantitative examina¬ 
tions into soil chemical transformations. In close connection with some 
published work on exchange of bases, there are in existence some still unpublish¬ 
ed experimental researches into permutite debasification (removal of the bases 
in permutite) as the result of the action of carbon dioxide, and on the relation 
of this process to the various forms of acidity. (E. Ramann and H. Jung). 

A comprehensive work on the dispersoid physical and chemical condi¬ 
tions of the exchange of bases in permutite (E. Ramann and J. Danze) is 
also unpublished. 

Collected articles by Ramann on quartz suspensions will appear in the 
Kolloidohemische Beihefte for 19.26. They cover more than ten years of 
separate research on chemically cleaned quartz powders of known granular 
composition and surface development. These cleaned' and sedimented quartz 
particles have proved an experiment medium, sufficiently indifferent chem¬ 
ically and physically as a dispersoid, valuable both for the study of electric 
charge and discharge phenomena (by electrolysis, in particular below the 
threshold value of flocculation) as well as for adsorption investigations. By 
the introduction of these quartz powders, Ramann made possible exact col¬ 
loidal chemical researches into natural soil processes, reduced to the most simple 
'case, and under forms admitting of calculation and of microscopic observation. 

Ramann laid great store by these studies on quartz suspensions and it was 
a very real satisfaction to him that he was able in the last few months of 
Ms life, thanks to the devoted work of his colleague, H. Saeeinger, to see 
the experiments completed and the work at least to some extent collated. 

Although the non-completion of the fourth edition of the Bodenkunde 
is greatly to be regretted, full concurrence may be expressed with what was 
said of Ramann by the representative of the University of Munich at the 
cremation: 

“ He attained all the objects which he placed before himself in his pro¬ 
fession 

As marks of professional recognition may be mentioned his appointment 
as member of the 

Russian Academy of Sciences, 

U Academic d’Agriculture de Suede, 

Scientific Forestry* Societies of Finland, 

Hungarian Academy of Sciences 
and as 

Honorary President of the International Soil Science Congress 1922 
and 1924. 

The Higher School of Forestry where he passed the first part of his scientific 
career appointed him in 1923 to a honorary doctorate in Forestry — 

as founder and first teacher of modem soil science and establisher of 
the scientific regional study of forestry ” (Standortslehre). 

G. Kraiiss, 

ThammU — Dresden. 
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The International Society of Soli Science. — Session of the General 
Committee of the International Society of Soil Science . Groningen, io a. m. 
7 April 1926. Commissiezaal, Harmonie. 

Present : 

Prof. Dr. K. Glinka, Honorary member. 

Dr. Jacob Lipman, President. 

Dr. D. J. Hissink, Acting President and General Secretary. 

Prof. Dr. P. SCHUCHT, Editor of the Review. 

Dr. NovAk, Chairman of the First Commission. 

Prof. Dr. Alexins A. J. von’ Sigmond, Chairman of the Second Commis¬ 
sion. 

Prof. Dr. Eilh. Alfr. Mxtscherexch, Chairman of the Fourth Commission. 
Dr. H. R. Christensen, Representative of Denmark. 

Dr. SI. Miklaszewski, Representative of Poland. 

H. J. Page, Representative of England. 

Prof. J. Hendrick, Representative of Scotland. 

Dr. B. A. KEEN, Representative of the British Colonies. 

Dr. K. Zyestra, Auditor 

and as guest: Prof. Dr. N. M. Comber from Deeds. 

Prof. Dr. O. Demmbrmann (Germany) and J. J, GxkSBERGER (Swit¬ 
zerland) were unable to attend. Dr. Borghesani, librarian, arrived, 
the following day. 


Organisation oe the Society. 


Statement of Accounts . 


Received up till 1 January 1926: 

363 Foundation members (1924). 

283 entrance fees 1925. fi, 714.33 

589 members subscriptions’ 1923. » 3825,04 


Contribution of the Czechoslovakian Government.. . 

Received for the Reports of the Fourth Conference (Rome 1924) . 


pi. 


1897.77 


4539.37 

72.75 

209.20 


6719,09 


Outstanding for 1925 : 

24 entrance fees at fl. 2.50 **.. . fl. 60.00 

77 yearly subscriptions (part payments) ... » 477.53 

.. 537*53 

7256.62 
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Expenses up to 1 j anuary 1926 : 

Expenses of the International Committee of Soil 
Science from April 1922-May 1924 (Prague, Zurich, Rome) 325.00 

Commission FrosTERUS-Wiegnkr-Gessner . . . 25.49 

- 350.49 

Expenses Groningen 1924 : 


Printing.. fl. 53-50 

Correspondence ..» 66.65 

Secretarial expenses ....... » 120.00 

Cost of translations ..» 80.00 

- fl. 320.25 

International Reports on Pedology. » 713.18 


103343 


Expenses Groningen 1925 : 


Printing, paper, etc. fl. 128.74 

Archives etc. » 215.00 

Correspondence . .. » 205.35 

Secretarial expenses. » 384.50 

Cost of translations. » 138.00 

Contribution journey Berlin ........ » 42.50 


Editorial Office Berlin .. 

Commission WoiyFF, Mtt'SCHERiACH, Novak, von ’Sxgmond . . 
Contributions sent to Rome for the reports of the Fourth Con¬ 
ference (Rome 1924) ... 

International Institute of Agriculture 691 Members’ 


subscriptions fl. 2.00.fl. 1382.00 

Reprints, Statutes, Circulars, etc.. » 116.00 


1114.09 
474.26 
244.41 

222.61 


1498.00 


Due Commission Stokeasa and GirsbERGER 


4937.29 

100.00 


5037.29 


Balance to 1 January 1926.. ^ fl. 6719.09 

» 5037.29 

» 1681.80 

Outstanding Debts 1925.» 537.63 


» 2219.33 

The auditor, Dr. Zyestra, passed the accounts as in good order with full 
discharge of the General Secretary. 
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The Genera! Secretary made the following statement of the expenses 


per member: 

1. Charges for collection of subscriptions.. - . 0.50 

2. Review expenses 

(а) Institute Rome .. £L 2.00 

[б) Editorial Office Berlin. » 1.00 3.00 

3. Expenses in connection with secretaryship, Groningen . 2,00 

4. Expenses in connection with Commissions ...... 0.50 

5. Not recoverable etc.. . . 0.50 

yearly contribution per member.. . . . 6.50 


The General Secretary stated that collection of subscriptions, registration 
of new members and changes of addresses entailed too much work. It was de¬ 
cided decided to form in the separate countries national sections, which will be 
responsible for this part of the work. For the following countries the fol¬ 
lowing addresses can be given : 

Germany : Prof. Dr. SchuchT. Giintzelstrasse 59. Berlin-Wilmersdo /, 

Denmark: Dr. H. R. CrisTENSEN. Planteavls-Daboratorium. Lyngby . 

Spain : Sr. D. Emilio H. DEE VlEEAR, Dista 62, 3 0 der. Madrid . 

United States of America: Prof. Dr. Jacob Lipman, Experiment Station. 
New-Brunswick , New-Jersey. 

England and Dominions: Dr. B. A. KEEN, Rothamsted Experimental 
Station, Harpenden, Herts. 

Hungary : Prof. Dr. A. von "Sxgmond, Technische Hochschule. Budapest I, 
Szent-Gellerter 4. 

Italy : Dr. G. A. R. BgrghESanx* International Institute of Agriculture, 
Villa Umberto I. Rome (10). 

Norway: Doc. Jobs. Lindeman. Landwirtsckaftlicke Hochsckule. As, 

Dutch-Indies : Dr. Bernard. Algemeen Proefstation voor Thee. Buiten *• 
zorg, J ava. 

Poland : Dr. Slaw. Mikeaszewski. Rue Szopena 6. Warsaw. 

Russia : Prof. A, A. Jarieoff, Wosdwyenka, 5 Gosplan. Moscow, 

Czechoslovakia : Dr. V, Novak, Chef de Blnstitut Pedologique, Kvetna 19. 
Brno. 

Letters received : 1924 — 233 

1925 — xoo6 

Letters” 1 sent: 1924 — 258 

*925 — 533 

The General Secretary proposes that the costs of sending out Part A of the 
Proceedings of the Second Commission (amounting to £L 258.88) shall be paid by 
the International Society of Soil Science. Approved, 

A telegram from the International Institute of Agriculture in Rome was 
received, requesting that a representative be appointed to attend the General 
Assembly of the Institute, to be held from 19-26 April in Rome. Dr. Lipman 
was chosen. 
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Review. The editor, Prof. Dr. F. Schucht, stated that up to the present he 
had not "been able to give collective reviews of the soil science publications in 
the separate countries. The reviews have, for the time being, been grouped un¬ 
der the headings of physics, chemistry, etc. The editor added that the numbers 
have been late in appearance while comments have been made as to the tech¬ 
nical and linguistic mistakes occurring in the translations. After a long dis¬ 
cussion, the President of the Society is commissioned to talk over the matter 
with the President of the International Institute of Agriculture in Rome. The 
following resolutions as regarding the Review are passed : 

1. To express our thanks to the President of the International Institute 
of Agriculture in Rome for having the Review printed and published on 
such advantageous terms for the Society. 

2. To ask that the revision and translations of the Review be executed 
with the utmost care. 

The technical revision of the translations of the original texts can only 
be satisfactorily undertaken by soil scientists of the country, where the 
language of the translation is spoken. 

It is advisable that the first proof in each language be sent to a soil scientist, 
who would act as sub-editor. This latter should be chosen in consultation with 
Prof. Schucht, for France, England and Spain. For the Italian and German 
texts Dr. Borghesanx and Prof, Schucht will take the responsibility. 

3. The Committee learns with pleasure that the Review will appear more 
regularly in the future. 

At the end of the discussions a vote of thanks was tendered to the editor of 
the Review. 

The First Congress of Sou, Science, U. S. A. 1927. 

The President, Dr. Lipman, made the following statement: 

(1) Several societies, in America have offered their moral support to the 
Congress. 

(2) The President of the United States, Calvin Cooeidgk, will send a 
message to Congress giving Ms consent to the invitation of the delegates of 
the different countries. 

{3) Accordingly, the American Organising Committee will recommend to 
the Governments to appoint as delegates certain soil scientists, and to nominate 
the members of the Executive Committee and of the General Committee, as 
well as the members of the Committees of the different international Commis¬ 
sions. 

(4) An endeavour is being made to collect 60.000 dollars, to be employed 
as follows 1 

(a) ' $5000 for the Secretariat ; 

(b) $5000 for the Congress proceedings; 

(c) $5000 for the Exhibition ; 

■(d) $45,000 for the expenses of 150 official members taking part in the 
excursions to be arranged after the Congress ($300 per person). 

(5) An endeavour is being made to obtain hotel accommodation in Wash¬ 
ington at reduced tariffs. ' 
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(6) Committees have been formed in the various States to collect funds 
for the Congress. 

The President, Dr. Eifman, gave the following outline of the prolonged ex¬ 
cursion to be arranged after the Congress: 

It is intended to make an excursion from Washington to California, which 
will last about 4 weeks and which will be cost free for those members who are 
not resident in the United States of America. 

The miiiimnm cost of the Congress will be about: 


Eutope-NewYork and back . ...... $250.00 

New York-Washington and back .... $ 20.00 

Hotel expenses Washington ...... $ 40.00 

Extra expenses. ........... $ 90.00 


$400.00 

It seems advisable to publish this estimate of the cost as soon as possible 
and to mention it in the letters of invitation. 

It should be noted that the excursion is only gratis for those members who 
axe soil scientists, and not for ordinary members of the Congress. The American 
Organising Committee will discuss this point with the General-Secretary. 

Members of the International Society of Soil Science will not pay any extra 
contribution to the Congress. 

Date of the Congress. The A. O. C. (American Organising Committee) 
intends to hold the Congress in Washington in June 1927. Some countries 
proposed September, others June. Dr. Eipman will inform the A. 0 . C. 

Programme of the Congress. 

It was decided to recommend to the A. 0 . C. the following arrangements ; 

(a) Three days for the meetings of the Commissions; 

( 5 ) Two days for the Plenary meetings; 

(c) One day for the final session (passing of the resolutions) ; 

(d) One day of rest. 

(e) One day for short excursions. 

(/) One day for the Exhibition ; 

ig) If possible one day for the discussion of the Russian reports. 

Programme of the Commissions. 

First Commission. The Novak Commission proposes to meet in 1926 
in order to draw up the programme. 

Second Commission, (von \3igmond Commission). The programme of this 
Commission will appear in part B of the Groningen Proceedings. 

Third Commission. The Stoklasa Commission intends to meet In. Berlin 
in June 1926. , 

Dr. Waksman has drawn up a provisional programme of the questions to 
be discussed by this Commission: 1. Direct methods of ndcrobiological examin¬ 
ation of the soil. ' 2. Cultural methods of the microbiological examination of 
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the soil. 3. Soil population. 4. Fixation of nitrogen in the soil. 5. Transfor¬ 
mation of nitrogen in the soil. 6. Transformation of the organic substance in 
the soil. 7. Transformation of the mineral elements in the soil. 8. Soil Biology, 
seen from an agronomic standpoint. 

Fourth Commission. The President of the Fourth Commission, Prof. MiT- 
SCHEREICH, and the Vice-President, Dr. ZylsTra suggest the following 
programme : 

1. Determination of the materials of plant nutrition in the soil.(physio¬ 
logical methods). 

2. Influence of the reaction of the soil on plant yields. 

3. Plant stimulants and plant poisons in the soil. 

Fifth Commission. The provisional programme of subjects for discussion 
is given in an appendix (see below). 

Sixth Commission. No announcement is yet made as regards the Girs- 
berger Commission. 

Finally, the programme of the Bureau of the delegates of the Russian soil 
scientists was announced by Prof. Glinka, who asked that one day of the Con¬ 
gress might be devoted to the discussion of the following programme : 

1. Historical summary of the development of soil science in Russia ; 
2. Soil morphology; 3. Classification and scientific grouping of the soils; 

4. Physical and chemical properties of soils ; 5. Humus of the soils ; 6. Soil Map- 
ping; 7. The dynamics of soils ; 8. The genesis of soils; 9. The post-tertiary 
deposits and soils; 10. Application of soil science to agronomy, to land surveys, 
to division into soil regions, to land settlement and improvement. 

Further, that an exhibition should be organised as follows to show the 
soil types of the U. S. S. R. 

1. Monoiytes of the principal types and varieties of the U.S.S.R. in several 
zones ; 2. Collected samples of the soil profiles ; 3. Collection of the morpho¬ 
logical characteristics of the soils ; 4. Soil maps and plans of different regions 
in Russia ; 5. .Literature ; 6. Drawings and .sketches of apparatus invented by 
Russian soil scientists. 

Finally it was unanimously decided to propose to the Congress in. 
Washington that the .second Congress should be held in Russia. If it proves 
impossible for the Congress to be held in the latter country, the votes of the 
General Committee will decide between. Germany and Poland. 

Dr. D. J, Hissink, 
General Secretary. 

Appendix . Provisional programme of the Fifth Commission for classifica¬ 
tion, nomenclature and mapping of soils, by Prof. Marbtjt, Washington. 

I, Classification of soils. 

1. The extent to which the geology of the archaic rocks is to be used as a 
basis for the division of the soils into units or groups of units. 2. The extent to 


9 — Agr. ing. 
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which tlie climate of a region and its natural vegetation can be used as a basis 
for the division of soils into units or groups of units. 3. The extent to which 
the situation ox other geographical circumstances form a basis for the division 
of the soils into units or groups of units. 4. What significance should be attached, 
respectively to field observations and laboratory characteristics of soils in the 
statement and definition of the different categories in a comprehensive scheme 
of soil classification. 5. The extent to which the quantity and nature of the 
organic soil substance can be used as a basis for the division of soils into units 
or groups of units. 6. Should the different categories in a scheme of soil classifi¬ 
cation be founded, on soil characteristics or on the forces and conditions under 
which the soils are formed ? 7. General review of the soil in the narrower sense 
(solum) and its profile forming parts. Discussion of the term *• soil ”, changes in 
its appearance, according to the development of the profiles. Description of 
different profiles in the soils of the world, relative importance of the appearance, 
conclusions from the various descriptions of sections and maps exhibited. 
8. Submission of proposed schemes of soil classification on the basis of the ap¬ 
pearance of soil profiles. 9. Conclusions and Recommendations. 

II, Soil Nomenclature . 

1. Soil nomenclature in the United States of America. 2. Soil nomenclature 
in Canada, 3. Soil nomenclature in Mexico. 4. Soil nomenclature in the South 
American countries. 5. The extent to which the present soil nomenclature can 
be used in designating the different categories in a comprehensive scheme of 
soil nomenclature. 6. The extent to which a uniform international soil nomen¬ 
clature is possible. 7. Statement and discussion of proposed systems of soil 
nomenclature by members of the Commissions. 8. Soil colours and their nomen¬ 
clature. 

III. Soil Mapping , 

1. Proposal of a uniform colour scheme for the soil survey maps of all coun¬ 
tries. 2. Discussion and final establishment of those geographical and general 
soil conditions, which are to be marked, besides the soils, on the special and the 
survey maps. 3. The degree of specification to be attempted for die soil survey 
maps. 


Meeting of the First International Commission at Rothamsted. — 
To the Members of the International Society of Soil Science* With reference 
to the circular, we have the honour to inform you that the meeting of the 
First International Commission will be held at Rothamsted in the month 
of October, 

The very important question of International Methodology will be 
discussed and the resolutions to be submitted to the First International 
Congress at Washington will be prepared. 

Members intending to take part in the Rothamsted meeting are requested 
to communicate with the Chairman of the Commission Dr. V. NovAk {Brno, 
Kvetna 19, Czechoslovakia) up to the end of June. 
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The definitive programme of the Rothamsted meeting will be sent later 
*011 to those members only who have signified their intention of being present* 

Yours faithfully. 

Brno, May 4U1 1926. 

Dr. Ladislav Smoi 4 &, Dr. Vaclav Novak, 

Secretary of the Chairman of the 

First International Commission. First International Commission. 

International Society of Soil Science (Pedology). Subscriptions. — 
The annual subscription for 1926 has been fixed at / 6.50 (Dutch guilders) New 
members pay an entrance fee of / 2.50, i. e., a total of / 9.— (Dutch guilders). 

Members are requested to forward to me before 1 May, 1926, the stun 
of / 6.50 — or / 9.00 for new members — being the subscription for 1926. 

There are still a great many members who have not yet paid the annual 
subscription for 1925 (/ 6.60 or f 9.00 guilders , as the case may be ), although three 
separate circulars have been sent to them , calling attention to this point . These 
members are urgently requested to forward the- money for 1925 by return . 

In countries where National Sections have been formed, it will be best 
for the annual subscription and entrance fee to be collected by these Sections* 

Members receive the Proceedings and other publications of the Society 
gratis. 

New 7 members who desire to receive Volume I (1925) of the Proceedings, 
should apply to Dr. G. A. R. Borghesani, International Institute of Agri¬ 
culture, Villa Umberto I, Rome (10). 

New members are requested to send me their exact address, typewritten, 
and to inform me at the same time in what language (French, English 
German, Italian or Spanish) they desire to receive the Proceedings. 

Finally I should be glad if members would work for the formation of 
National Sections and report to me on the composition of the executive com¬ 
mittees. 


Gronins.cn F ebruury 1920, 


Dr. D. J. Hissink, 

Acting Chairman and General Secretary , 
Groningen (Holland)} Herman Colleniusslrmt, N° 35. 


Requests to members, 

(1) to form National Sections; 

(2) to pay their subscriptions through these Sections or, where such 
Sections do not exist, to me; 

( 3 ) to pay their subscriptions for 1926 by 1 August at the very latest; 

(4) with regard to joining the various Commissions, to communicate 
with the respective Presidents; 

(5) to communicate with Dr, Borghesani in the event of having 
any complaints to make as regards the forwarding of the Proceedings. 

Groningen, February 1936. 

Dr. D. J. Hissink, 

Acting Chairman and General-Secretary, 
Groningen (Holland)} Herman ColUnimsiraat, Nr. 25. 
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Archives of the Society* — With the object of finally arranging the 
Archives of the Society under the following Sections:— 

1. Publications; 

2. Documents; 

3. Maps ; 

4. Photographs, drawings, and similar material; 

5. Schedules, forms, etc., 

the Members of the International Society of Soil Science are asked to 
send direct to the undersigned, all' material already available, lately pub¬ 
lished or still unpublished, relating to Soil Science, whether their own per* 
sonal work, or otherwise. 

The Service of the Archives of the Society will then prepare the slips 
relating to such material for the card index. 

This Service can also supply all bibliographical information, copies of 
documents and printed matter at cost price. 

Dr. G. A. R. Borghesani, 

Librarian oj the Soil Society, 

Scientific Service of the International 
Institute of Agriculture. 

: Villa Umberto I., Rome, 


Reconstruction of the Library of the 44 Labor at oire cf Agronomic 
Colonial© ” (Paris), 

Professor Auguste Chevaexex, Director of the " haboratoire d’Agronomic 
Coloniale ” makes an urgent appeal to the Members of the International So- 
ciety of Soil Science to help him to reconstruct the library of the laboratory 
which was destroyed by a fire last June. The library consisted of more than 
20.000 treatises and manuscripts collected during a period of 30 years. 
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PROCEEDINGS OF THE INTERNATIONAL ASSOCIATION 
OF POULTRY INSTRUCTORS AND INVESTIGATORS ' 


A hstracts. 

New Experiment on the Influence ©n Growth of the B Vitamin and 

its Quantitative Demonstration. 

Abels H. Klinische IVochenschrift, 2nd. July 1925. 

It has been shown that animal tissue, in respect of cell absorption 
and assimilating power, depends in the greatest measure on the presence 
of vitamins, and particularly the B vitamin, so that a lack of tills vitamin 
causes great deterioration in these essential functions of the tissue. 

A new experiment of Abel shows the great detriment to another tissue 
function, also dependent on assimilating power, namely regeneration, or 
the regenerative growth. 

Two pigeons were first fed for a week with polished rice and water, 
the feathers were then plucked out of a part of the left side of the 
breast, and from then both pigeons were given one gramme of dry 
yeast. With one pigeon the yeast was previously heated to 130° C. for 
5 hours, and thereby the B vitamin destroyed. The re-growth of the 
feathers with the pigeon provided with the B vitamin was very 
luxuriant; with the pigeon without vitamin there was no re-growth. 

It is possible that this method will also be useful for further differ¬ 
entiations of the B vitamin, which probably represents a group- of sub¬ 
stances. B. j, C. te II. 


Spreading Poultry Tuberculosis in .Domestic Fowls. 

Arnold Alwin. Zeilschrift fur Pleisch- u . Milchhygiene , Fasc. 5, p. 71. 
Oscliatz, 1924. 

As is known, the skin of our domestic animals, together with the, mus¬ 
cles, is not very liable to tuberculous disease. Tuberculosis has been ob¬ 
served in parrots, on the head, in the form of horn-like tubercles, but the 
hen is not mentioned in the manuals. 

Arnold now describes skin tuberculosis in a hen of a master butcher, 
who fed his poultry with tuberculous parts of the meat, and thus infected 
the whole run. The skin showed, for the most part, specially prominent 
on the back and the breast, callous elevations the size of a pfennig piece, 
3-10 min, thick, partly flat, partly knotty. This compact, fibrous 
growth of the cuticle, which contained isolated cheese maggots, some 
rav-like, some round-oval, radiated into the muscles and joints. 
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Tuberculous ulcers were also visible. Tubercle bacilli were indicated. 
It is a case of regional, fibrous skin tuberculosis, set tip by infection 
through sores. B. J, C. te H. 

On tine Relations between the Rhythm of Respiration and the Rhythm 

of the Heart in Birds. 

ArTom, Camillo. Archives Ncerlamaises de Physiologic de 1‘homme el 
des cmimaux . Vol. X, 3rd. Pa sc. p. 36c. The Hague, 1923. 

Ah investigation of the relations between the rhythm of respiration 
and the heart rhythm in the case of those birds whose search for food is 
conditioned by frequent and prolonged diving. 

It has been generally known for a considerable time that there is 
lengthy and complete inhibition of the respiratory movements in these 
birds every time the head, or even the beak only, is plunged into water, 
and that this occurs even if it is made possible for them to breathe freely 
by means of the insertion of a tube communicating with the air. Generally 
the inhibition remains complete during the whole time that the head of 
the bird remains under water. This period may be very long, and in 
any case much longer than would be enough to kill by asphyxia animals 
of approximately equal weight but with different habits of life. 

Artom has made many experiments with ducks and other birds 
[a) with the vagus nerve intact, (b) after double vagotomy and in the 
following conditions ; — 

1) Normal conditions. 

2) Extension or dorsal flexion of the neck. 

3) Submersion of the head. 

4) Submersion of the head and continuous supply of pure air, 
these two artifices being practised conjointly. 

Conclusion The relations between the rhythm of respiration and the 
rhythm of the heart seem callable of satisfactory explanation by the 
hypothesis of the action of CO. of the blood on the cardiac inhibitory 
centres ; with more considerable doses of this gas, direct action 011 the 
muscle of the heart probably occurs secondarily. The mechanism of 
these relations between the heart and respiration is probably identical 
in diving and non-diving birds; however fairly marked differences, but 
bearing almost’exclusively on respiratory inhibition, exist between these 
two groups of very closely allied zoological species endowed, with different 
habits of life. 

At the end of his very interesting paper Artom gives 23 references 
to literature on this subject. 'B. ]. C. te H. 

The Effect of Feeding Bacillus acidophilus. Lactose, Dry Skim Milk 

' or 1 Whole Milk on the Hydrogen Ion Concentration of the Contents 
of the Caecum of Chickens, 

Beach' J, R. Hilgatdia , a Journal of Agricultural Science, p. 146. 
Berkeley, California, October 1925. 

These experiments were undertaken To determine in what matter, 
if any, the hydrogen ion concentration of the caecal contents of chicks 
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would be influenced by feeding them with, milk or certain milk products 
and the relation, of any changes found to occur to the control of cocci- 
diesis. 

The studies have been, confined to the caecum because coccidial 
infection of chicks is usually confined to this part of the intestinal tract. 

The pH of the caeca! contents of chickens was changed from the nor¬ 
mal range of 6.0 to 7.4 to a range of 4.4 to 5.6 by feeding sufficient 
amounts of whole sweet milk, milk cultures of B. acidophilus, milk 
cultures of B. acidophilus plus lactose, lactose alone or dry skim milk. 

The change in the hydrogen ion concentration of caeca! contents 
from a single feeding of a milk product occurred within two hours to 
two hours and a half after the feeding and returned to normal within 
8 to 24 hours after the feeding. B. J. C. te H, 

The Influence of Feeding Lactose or Dry Skim Milk on Artificial In¬ 
fection of Chicks with Bimeria avium. 

Beach J. R. and Davis D. B. Hilgardia , a Journal of Agricultural Science , 
p. 167, Berkeley, California, October 1925. 

In these experiments it was attempted to combat artificially-produced 
"coccidial infection in chicks by feeding them with sufficient lactose or 
dry skim milk to change the hydrogen ion concentration of the caecum 
from the normal range of 6,0 — 7.4 to a range of 4,4 — 5.6. 

The results were uniform in demonstrating that a considerable degree 
of a protection against coccidial infection was gained when a sufficient 
amount of lactose or dry sldm milk was added to the diet of chickens. 

B. J. C. te H. 

A New Tape-Worm of the Hen, RailHeisna (Davairsea) grobbeni n, sp. 

Bohm L. K. (Vienna). Zeitschrift fur ivissensch . Zoologie, Vol. 125, p. 519. 
Leipzig, 1925. 

In the small intestine of a hen, which it had penetrated for some un¬ 
known reason, were found 10 chains (with their heads) and broken pieces 
of an nth. chain of a tape-worm of the species Davctinea. Further, by 
microscopical examination of the intestine, peculiar, nearly conical bodies 
were found of about % mm. diameter, which on closer examination ap¬ 
peared as eggshell like forms. As no account has yet appeared of such 
forms in connection with tape-worms, Bohm proceeds to describe' them. 
With this object, he first attempted their classification, and found it 
had to be a case of a new species. 

As a result of the extraordinary thickness of the cuticle with this 
species and of the strongly developed muscular system along the paren¬ 
chyma the preparations in toto — even with careful squeezing — only 
gave an unsatisfactory view of the internal organisation of the proglottis. 
Bohm therefore made use of a method which consists in first with the 
aid of the microtome, removing one cuticle (dorsal or central) of the pro- 



376 


INTERNATIONAL ASSOCIATIONS 


glottis which was stained previously to embedding and then cutting away 
the other cuticle. These preparations combine the advantages of the 
preparations in toto and of the fine sections. Bohm calls them “ Halbtotopra- 
parate He describes the external marks and anatomy of the work quite 
exactly, and gives very clear drawings. 

Conclusion ; On the basis of the relations of the cirrus vessel and the 
egg capsules, the worm is to be classed in the branch species Raillidina 
of the species Davainea Blanch, rich in varieties, established by Fuhrmann 
{1920), within that of the sub-species Ransonna, also established by 
Fuhrmann (1920). 

He chose the siiecific name \grohheni) in honour of his teacher. 
Prof. Dr. K. Grobben of Vienna. " B. J. C. te H. 

Artificial Lighting of Poultry Houses, 

Brown B. T. journal of Ministry of Agriculture. p. 716. London, .Novem¬ 
ber, 1925. 

The object of lighting is to increase the rate of production at a time of 
year when the retail price of eggs is high. The results fully justify the in¬ 
itial expense of installing lights in the sheds and the slight extra amount of 
labour entailed in attending to the birds after dark, 

M. Brown conies to the following conclusions : 

(1) The effect of lighting the house is to increase the output of eggs 
during the winter, as the average number of eggs laid by the test flock 
during the first 12 weeks was 61 as against 34% laid by the control flock. 

(2) The annual production is only slightly increased, in tills case 
by 12 y 4 eggs per bird. 

{3) The cost of the additional food amounted to 6 % d. for the 
year, whereas the increase in egg value was 5 s., 1 3 / 4 d. per bird; an in¬ 
crease in gross returns which is more than sufficient to pay for the extra 
cost of labour and lighting. B. J. C, te H. 

Bacillary White Diarrhoea of Chicks* 

Boyce T. M. journal of Comparative Pathology and Therapeutics . 
Vol, XXXVIII, part 4, p. 266. Edinburgh, 1925. 

Bacillary white diarrhoea is essentially a disease of artificial incubation. 
It may also occur on farms where only' natural methods of hatching are 
employed, but in such cases it rarely causes any trouble and tends to 
disappear. ' 

This is partly due to the dark, warm atmosphere of the incubator being 
favourable for the survival of the causal parasite, while, under natural con¬ 
ditions, the light and temperature have an inhibitory effect and rapidly 
bring about its death. . 

„ , As ten-hatched chicks also are continually on the move, the infection 
is disseminated over a wide area and the same conditions do not occur as 
111 a crowded brooder house. The fowl is the only species susceptible to 
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natural infection. Many chicks which survive the disease harbour the 
parasite in one or moie of their organs throughout life. 

Morphology, Cultural Characters, Pathogenicity etc. are described. 

The gas-producing powers of B. pullomm are of a fluctuating character 
and there does not appear to be any reasonable grounds for distinguishing 
two groups, as has been suggested by Hadley (i). 

The agglutination test. A point of practical importance is that react¬ 
ing birds always have infection of the ovary ; other organs may also be 
infected. This conclusion is based on the results obtained from the 
bacteriological examination of a considerable number of reactors. 

In America agglutination in a dilution of 1:33 is considered to signify 
infection, and in England in a dilution of 1:50. Doyle, as the result of 
work, recently carried out, now regards complete agglutination in a dilu¬ 
tion of 1:25 as a positive reaction. 

Doyle has tested the method of Beaudette, but in no case has found 
any trace of agglutination with the albumen of eggs from carriers. The 
yolks of some of these eggs were proved to be infected with B. pullomm. 
The method therefore appears to be valueless. 

It is known that the B. pullomm and the B. sanguinarium cannot be 
differentiated by serological methods. A positive reaction to the test 
will signify, therefore, infection by either of these organisms. 

The organism is not a normal inhabitant of the healthy chick. The fact 
that many chicks which recover, harbour the causal agent and are the pot¬ 
ential source of future outbreaks, is a strong argument against the policy 
of treatment. 

B. J. C. te H. 


Bye Nematode In Chickens. 

Hok L. Petaluma Poultry Journal , No. 2. Ding Nan Agricultural Man¬ 
ufacturing Company, Petaluma, California, 1926. 

The eyes of some pullets became badly swollen. Sonne died. In the 
opaque, whitish fluid around the eyeball were found small thread-like or¬ 
ganisms. On microscopic examination it was found to be a member of 
the Nematoda, very likely Filaria manaoni , described by Sir Patrick Man- 
son in Hongkong. 

The larvae of the Filaria grow to about 300 micrometers and live in 
the blood septem of the host. The adults are slender nematodes from one- 
tenth of an inch to a few inches in length. They can be transmitted 
from one host to another through the agency of the members of the 
Culicidae or the mosquitoes., The Chinese saying : "A mosquitobite 
causes the blindness of chickens ” may have, truth in it. 

B. J. C. te H. 


( 1 ) As far as Holland Is concerned I fully agree with Hadley, as 1 Lave, never 
seen a non gas-producing strain change into a. gas-producing one. — B. J. C, te B, 
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Poultry Fanning and Egg Production in Denmark* 

Kock W. A. Publishers Dyva and Jeppesen. Copenhagen, 1925. 

The difficulties which beset Danish agriculture in the eighties of last 
century as a consequence of foreign competition and falling prices made 
many Danes anxious to find new sources of income. One of the most im¬ 
portant of the subsidiary activities that were taken up was poultry keeping, 
with a view to egg production. Now, on many farms, poultry keeping 
constitutes one of the principal sources of income. 

The introduction of Mediterranean breeds has had a great and bene¬ 
ficial influence on the numerical output of eggs in Denmark and also on the 
size of the eggs themselves. Together with Plymouth Rocks, Wyandot- 
tes and Rhode Island Reds introduced from America, the Mediterranean 
breeds of fowls are certainly among those most widely spread throughout 
Denmark. In 1888 the number of hens, cocks and chickens was 4,5 mil¬ 
lions ; in 1924, 21.3 millions. Little attention is paid to fattening, while sys¬ 
tematic duck breeding is practically unknown in Denmark. There are 
only a few turkey breeders, but the breeding of geese is of some importance. 

Eggs were exported to England by the regular steam route for the first 
time in 1865. In 1924 the egg export was third on the list of agricultural 
products, and amounted to 41.6 million scoie with a value of 130.8 million 
Kroner. 

In 1S95 the Danish Cooperative Egg Export Society was started. The 
great advantage of this excellent organisation is that it has established the 
collection and stamping of eggs. Each egg is stamped with a number in¬ 
dicating the producer, which makes it possible to immediately identify 
suppliers of eggs of inferior quality. The local branches of the society 
all have their own egg collecters, who make a tour of the members at re¬ 
gular intervals. All eggs are stamped with the trade mark of the Society. 
They are exported at once, the object of the Society being to furnish 
foreign markets with only the very best possible new!aid, Danish eggs. 

One of the most effective means towards development of poultry fann¬ 
ing has proved to be the competitions for the best kept and most pro¬ 
fitable stocks of fowl belonging to individual members, the aim being to 
promote poultry breeding on strictly economic lines, no regard being paid 
to the purely show aspect. From the breeding centres cheap eggs are also 
distributed for hatching. 

The Danish Poultry Breeders Union extends over the whole country. 
It promotes poultry fanning by holding poultry breeding courses, egg- 
laying competitions, poultry exhibitions; it establishes control stations, 
issues a monthly paper and gives advice to poultry farmers. 

B. J. C. te H. 

The Breeding Diseases of Poultry, and their Control, with Special 

Reference to Tuberculosis* 

Lerche M. Deutsche tierdvztliche Wochenschrift, No. 48, p. 840 .Breslau, 1925. 

The aim of, the German farming industry is to become' gradually 
independent of imported supplies of eggs and table fowls. Poultry 
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breeding has on this account become of great importance in the post-war 
years. 

Several diseases are described. 

Diseases like dysentery the causes of which are various ; infections with 
had. coli. 

Within the paratyphus group are named : 

1. Bad. pullorum, which serologically is near to the Piper poultry 
typhus, but bio-chemically is different from it. 

2. Bad. typhi gallinavum alcalifmiens Pfeiler or Bad. sangninanum 
Klein. As a rule it occurs in fully grown poultry. Berche, however, 
found it in 7 farms as a special disease of young fowls. 

3. Paratyphus of water fowls, hitherto described as paratyphus B. 
Vaccine inoculation against these diseases has proved good. Sera must 
not be inserted with carbolic acid, because with quite young chickens 
poisoning has been observed. The vState Serum Institute, Rotterdam, 
considers a special serum necessary. With these infections it is useful 
to substitute whey for the drinking water. 

Uhehorn carried out a series of transmission tests on chickens with 
Eimcria stidae of rabbits, which gave surprising results. The chickens 
were infected, but only showed transitory symptoms of disease, and re¬ 
covered again, whereas with poultry cultures, infected chickens died after 
3-5 days. 

The poultry brood suffers most from tuberculosis. All breeders 
should regularly have their fowls examined for tuberculosis by means of 
the intra-cutaneous tuberculosis test. The tuberculous reaction is i-ix 
days after a positive injection, even though diseased processes cannot be 
microscopically recognised on the organs. A favourable influence can 
be effected by cold-blooded tubercle bacilli. Specialty noticeable is the 
early .revival of laying capacity. What this action depends on is not 
at all clear ; it does not appear to be a specific albuminous action. Warn¬ 
ing must be given against indiscriminate inoculation with Friedmann in¬ 
oculating matter without segregating the diseased, fowls since with this 
treatment only subjects immune to bacteria remain, alive. 

The Poison of Fowls and Vacccin© Pock Marks, 

Van Me'DKRVEKn H. J, Volgelpok en Vaceinevirus. Tydschrijt voor Di&fge - 
neeskeende, Vol. 53, p. 63. The Hague, 1926. 

After the passage of fowl pock virus, emanating from a diseased hen 
through rabbits and calf, characteristic pock marks were produced on 
the arm of a child ; these pustules were quite similar to vaccine pock marks. 

After these passages, the virus, together with those acquired, had fully 
maintained the original qualities : Intravenous incorporation of the mo¬ 
dified virus in the susceptible hen always resulted in the disease of fowl 
pock (formation of diphtheritic mouth membrane). 

On the basis of Ms experiments, the author concludes that there is 
an intimate relationship between the two viruses. 

B. J. C. te H. 



3Sg ' INTERNATIONA^ ASSOCIATIONS 

Avian Tuberculosis in Mammals. 

PtA 7 M 1 ST. Publication of the Serum Laboratory of [he JR.. Veterinary and 
Agricultural High School Copenhagen. Printed by Kmidrup & Wunscli, 1925. 

A very thorough study on the above problem, containing exhaustive 
bibliography. Pages 67-100 deal with previously described cases of 
spontaneous avian tuberculosis in mammals (human beings, horses, 
cattle, pigs, and various small animals). In summing up this section, 
Plum says ; Avian tuberculosis in pigs has been so minutely investi¬ 
gated, that its significance for this animal can be considered to be 
cleared up. The significance of this infliction for mankind will be 
greatly elucidated in a future not too remote. Systematic studies with 
regard to the horse have been made. 

A defect is that in most experiments mammals only have been used 
and hardly ever liens at the same time. 

Mammals are in general infected by ingestion of faeces containing 
bacilli, or by eating the carcases of fowls. 

With man there is always the possibility that he can be infected 
b3 r eating eggs containing bacilli, for it is proved that the eggs of tu¬ 
berculous hens can contain bacilli, which are not killed by the \ sual light 
boiling. Pages 100-121 describe cases of experimental avian tuberculosis, 
namely, with porpoises, rabbits, dogs, monkeys, mice, rats, pigs, and 
various other animals. 

The results may be summarised as follows : —- 

(1) Subcutaneously injected avian tubercle bacilli are only cap¬ 
able of producing local reactions. 

(2) Intraperitoneallv inoculated avian tubercle bacilli were cap¬ 
able of causing tuberculosis in certain animals, but not in others. With 
all animals, large doses of not' very virulent material are, on account 
of the toxic action of the bacilli, capable of causing death accompanied by 
cachetic symptoms, with atrophy of the organs. With all animals death 
can be caused with symptoms of type Yersin. 

(3) In young animals, avian tubercle bacilli of great virulence appear 
as a result of ingestion of feeds. 

Pages 126-174 describe particular investigations of Piajm. The 
following remarks appear in the summary :— 

Whilst formerly the possibility of avian tuberculosis in children 
was not taken into account it is now proved that children may be in¬ 
fected spontaneously with ornitho-tuberculosis. Comparatively many of 
those animals which react to avian tuberculosis have aborted. The 
pregnant uterus appears therefore to be a place sought eagerly by the 
omitho-tubercle bacilli. Animals which abort on account of avian 
tuberculosis are either not attacked in any other place, or the demon¬ 
strable alterations, which take place preferably in the lymphatic glands 
of the alimentary canal,, are very slight. When the" avian tubercle 
bacilli .have attacked the uterus,, they are able to cause abortion. The 
bacilli stibse uently maintain life in the abscesses which form under the 
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mucous membrane of the uterus, and so later abortion can again take 
place. 

The only rational method for control of avian tuberculosis is to keep 
in view the source of infection itself, namely, the poultry. Hitherto avian 
tuberculosis lias been allowed to gain ground amongst poultry, in a manner 
completely foreign to the general conditions of care of farm stock in Den¬ 
mark. B. J. C. te H. 

Investigations - concerning Para-typhus Germs of Vertigo in Carrier 

Pigeons. 

Richter E. Zeitsckrift fur Veterinrdrkmide, No. 12, December 1925. 

Giddiness or vertigo causes heavy losses in pigeon farms. Gener¬ 
ally speaking, only pigeons of 4-10 weeks fall sick. Subdural abscesses 
are found in the large and small brain. Bacteriological culture treatment 
gave a bacterium of parat3^plius group B in pure culture. 

Richter describes the morphology, biology etc. of the bacterium. 
Various experiments were made with mice and pigeons, all the bacterial 
cultures showed themselves in food tests as mouse-pathogenic, and those 
taken are to be considered as specific pigeon cultivations. 

In the summary Richter says : 

“ According to the results of the pigeon infection tests, these bac¬ 
teria represnt only concomitants of the unknown stimulus causing vertigo 
or staggers B. J. C. te H. 


General Information . 

Request for co-operation in the Proceedings. — M. B.I. C.te Hennepe 
editor of the Proceedings of the International Association of Poultry Instruc¬ 
tors and Investigators, invites all who are interested from a scientific point 
of view in avicultural questions, even if not members of the above Asso¬ 
ciation, to co-operate in its work by forwarding reports, publications, 
pamphlets, books, etc. which deal with this important branch of international 
agricultural economy. 

The reception which these proceedings have met with incompetent 
scientific circles has been very favourable. Mr. A. Jure, Poultry Husband¬ 
man of the Bureau of Animal Industry, U. 8. Department of Agriculture, 
wrote recently to M. B. I. C. te Hennepe : “ It is with great pleasure that I 
have learnt that you are accepting the proposal made by the International 
Association of Poultry Instructors and Investigators to prepare reports on 
aviculture for publication in the International Review of the Science and Practice 
of Agriculture. The appearance of the " Review” will be followed with 
the greatest interest 

It is requested that all communications in regard to the editing of the 
Proceedings of the International Association of Poultry Instructors and In¬ 
vestigators be addressed to M. B. I. C. te Hennepe, Diergaardesingel, 96 A, 
Rotterdam. 
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GENERAL AGRONOMY 

A grkultural M eleorology. 

147. Research on Brought in Russia. 

I. — Daniboff Prof. L., Posoukhv na ITkraini, ikbnia Klinuitologia ta 
synoptika :— Visnik Siisko-Gospodarskoi Nauhi , P. XII, vypusk 10-12 Str. 1,-7, 
Buro Silsko — Gospod. Naukovogo Komitetu Ukraini. Kkarkiv-Kiiw, 1924 
(Droughts in Uktaina, climatological and synoptic research). Messenger of 
Agricultural Science, Vol. Ill, Nos. 10-12, pp. 1-7, Agricultural Bureau of 
the Scientific Committee of Ukraina, Kharkow-Kiew, 1924. 

II. — Rotmistroff Prof. £., Posukka ta borotba sneiu (Drought and its 
control). Ibidem , pp. 11-17, KIiarkow-Kiew, 1924. 

III. — Xoiaunoff Prof. V. Rolia selekzii v borotbe s posukhoiu. (The 
role of selection in the control of drought). Ibidem , pp. 7-21. 

IV. — Opokiv Prof. K., Meliorazia iak zasib borotbi s postikhoiu. (Band 
improvement a,s a means of control of drought). Ibidem , pp. 18-22. 

V. — Bbbbdeff Prof. A., Nabliudema nad raskhodom vody potchvoiu pod 
aprelskim parom iarovoi pchenitzei i kukuruzy u Donskoi Cblasti, — Izvestia 
po Opyinomu Delu Dona i Sevemago Kavhaza (Trudy Selskokhoziaistvennykh 
opytnrkh utchrejdenii), vypusk 4, str. 108-134, Rostoff na Donu, 1924 (Ob¬ 
servations on the absorption of soil moisture in fallow land and in land sown 
with spring wheat and maize in the region of the Don). Annals of Experimental 
Agriculture for the Don anu the 'Northern Caucasus, (Work of Agricultural 
Experiment Institutions), Vol. 4, pp. 108-134, Rostoff on Don, 1924 . 

\T — Viazovsky P., Rol rastitelnogo pokrova v rasprcdelenii teinperatur 

1 vlajnosti v nijnikh sloiakli vozdukha 1924. (The effect of a coveting of plants 
in the distribution of temperature and humidity in the lower strata of the air). 
Ibidem , pp. 134-150. Rostoff on Don, 1924. 

VII. — I van OFF B. Sovremeimoe sostoianie voprossa o zasukhoustoit- 
chivosti rastenii. — Trudy po pnkladoi Boianihe i Selekzii , Vol. 13, No. i, 
P* 3-33,1922-1923. (Gosudarstvemiyi Institut Opytnoi Agrononiii). Beuingrad, 

2 92 3. (Present position of the question of plant resistance to droi ight), Bulletin 
of Applied Botany and Selection, Vol. 13* No. 1, pp. 3-3571922-1923 (Govern¬ 
ment Institute of Experimental Agriculture. Beningrad, 1923). 

VIII. - Moexboga, A., 0 sostoianii selsko-khoziastvennoi meteorologi- 
cheskoi sieti buro selsko-khoziastevennoi meteorologil Gesudarotvemiago 
Instituta Opytnoi Agronomii po materialam sobtannym. buro za 25 liet ego 
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deiatelnosti — Isvestia Gosudavsivennago Insiiiula Opyinot Agvonomii ? P. XI, 
No. 1-2, tr. 33-36, Leningrad, 1924. (The System of stations organised by the 
Bureau of Agricultural Meteorology 01 the Government Institute of Expe¬ 
rimental Agronomy, and data collected by the Bureau during the past 
25 years), 

IX. —■ Maksxmoff N. O progranniiakli i xnetodakh izutclienia zavisimosti 
rastenii ot iixeteorologicheskikh faktorow.. (Scheme and methods for the in¬ 
vestigation of influence of meteorological factors oilplants). Ibidem pp, 34-40, 
Leningrad, 1924 

The terrible calamity, caused by the disastrous harvest of 1921 in 
Russia, has aroused interest in the investigation of the causes which oc¬ 
casioned it. Deficient harvests, sometimes entailing scarcity, are un¬ 
fortunately a well known phenomenon which recurs periodically in Russia 
at longer or shorter intervals. They are always brought about by drought 
which is more severe in the wide plains of'South-East European Russia, 
a region pre-eminently wheat-producing. The drought and disastrous 
harvest of 1921 were therefore neither the first nor the worst which have 
afflicted Russian agriculture. The same phenomenon occurred in 1892, 
with much greater intensity. But never yet, before 192x, had the disaster 
amounted, to a national calamity destroying, by famine and the disease 
which ensued, millions of human lives. Never before had Russia been 
obliged to have recourse to relief largely and generously organised by 
foreign countriee. to check the ravages of the scourge which had fallen upon 
her. The reason of this was that formerly agriculture was in a normal con¬ 
dition and that an organisation existed for the control of scarcity ; there was 
on one hand a vast system of reserves of wheat, which were renewed 
every year, while the reserve of the previous year was placed upon the 
market: there was a special reserve fund in cash, which was drawn upon 
to cover the expenditure on relief to be distributed in the districts 
suffering from food scarcity; there was, lastly, the system of means 
of communication, which worked normally and enabled a supply of wheat 
to be brought in good time to the distressed districts. In fact Russia 
is so large, and climatic conditions are .so diverse from one district to 
another of its territory, that the harvest can scarcely ever be deficient 
in all regions of production. It was at most, in exceptional cases, necessary 
to check or suspend for a time the export of wheat to foreign countries in 
order to,meet the requirements of the famine-stricken districts. 

This was no longer the case in rqar. Agriculture was exhausted and 
reduced to a condition of helplessness until then unknown. Reserves of 
wheat and capital no longer existed and the system of means of communica¬ 
tion was totally inadequate. But the original cause of the calamity 
of the year 1921 was certainly drought, as it had always been in former 
years of bad harvests. Research on drought, its influence and means 
of controlling this scourge has therefore enormous importance for Russia, 
a country pre-eminently agricultural where all economic life ■ depends 
always on the results of the harvest. Such research is' also important for 
the other countries of Europe, on whose markets Russian wheat, sooner 
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or later, must again take the place which it formerly held. Also, it is 
of great interest to world agriculture, for drought, accompanied by deficient 
harvests, is also experienced in many agricultural regions. The observa¬ 
tions, considerations and deductions of the Russian savants, whose names 
are given in the indication of the sources which have been made use of in 
compiling the present article, deserve therefore the whole-hearted atten¬ 
tion of agricultural circles. 

The Soviet Republic of Ukraina having suffered most from drought 
in ic)2X and the production of wheat being very important for this country, 
the work of its savants was directed to research on this question. A 
complete number of the Messenger of Agricultural Science, published by the 
Committee of Scientific Agriculture of Ukraina, is given up to the subject. 
Resides the four original articles by Professors Daniloff, Rotmistroff, 
Kolkunoff, and Opoikiv, which are here reviewed, the number contains 
a series of reviews of the works of other Russian and foreign scientists 
on the question of drought. 

The articles b3 7 the four authors just mentioned are distinguished from 
the other Russian papers by their decisive character. Working under the 
impulse of the urgent necessity of finding means of defence against an 
ever threatening calamity, they were led by their conclusions to recommend 
practical remedies. In the region of the Don and in the northern Cau¬ 
casus drought is often still more disastrous than, in Ukraine. Only two 
papers, by Professor Lebedeff and Viazgvsky, are available relating to 
that region. Both have a specialised character, are studies of local con¬ 
ditions and do not recommend means of control. 

The largest and most dispassionately scientific paper is that by Prof. 
Ivanoff, published in the Bulletin of Applied Botany and Selection of the 
Institute of Experimental Agriculture at Petrograd. A critical analysis 
is given of the information on the resistance of plants to drought ; no 
remedy is found for drought, but the author indicates the existing lacunae 
in the question and all obscure points which have still to be cleared up 
before practical measures can be recommended for the control of this 
scourge. Finally Messrs. Moeiboga and Maksimofp, also of Petro¬ 
grad, give a brief account of agricultural meteorology in Russia, its 
methods of work and the results obtained by its work during the past 
25 years. 

I. The paper by Prof. Daniloff is devoted to the study of drought 
in the Ukraine from a meteorological point of view.' 

The author begins by giving some general data on the rainfall in the 
Ukraine. The North-West part of the country is described, a region on 
the borders of White Russia and Poland (basins of the Pripet 1 and the, 
Desna), which has an average annual rainfall of from 600 10,650 mm., 
that is to say,, a higher rainfall than the eastern part of the Europ¬ 
ean plain. To the South and South-East of that region, up to the 
latitude of Orqueiefi-Ekaterinoslav-Lougansk, an average annual rainfall 
of 500 mm . is registered. , Descending ■ still further towards the South, 
a region with an average rainfall of from 400 to 450 m.nvis found, while 
the zone of the littoral of the Black Sea has only 350 mm. The culti- 
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vation of cereals only requires an annual average of 200-400 mm., lienee file 
rainfall of the whole country should be sufficient for these crops. In 
practice however It is proved that this conclusion is erroneous. The 
error lies in the fact that in most cases, it is not the average rainfall of 
the year which is important but its distribution in the course of the year. 
A large part of the rainfall falls in winter as snow, and two thirds at least 
of that water is lost by running off when the snow melts and cannot be 
made use of by the crops. Torrential rains also carry off a large quantity 
of water, which runs away on the surface and is not of advantage to the 
crops. The author estimates that at least half the annual rainfall is lost 
In this way. 

The prolonged periods of drought however are still worse, during 
which there is absolutely no rainfall. These periods of drought are re¬ 
peated regularly at intervals. 

The author, distinguishes two periods of drought which recur regul¬ 
arly in Ukraine, one in spring — April-May — the other in autumn — 
August-September. More prolonged droughts which affect a whole season 
also recur regularly, but at intervals of several years. Generally, the dur¬ 
ation of droughts is also prolonged during more than one consecutive 
year, that is to say that after a period of several years of abundant rainfall 
there generally follows a period of some consecutive years of more or less 
intense drought. 

In seeking the reasons which determine these periodic droughts, the 
author notes the relation which exists between drought and meteorological 
phenomena, the distribution of cyclones and anticyclones. Drought al¬ 
ways occurs in regions of high barometric pressure. All phenomena of 
high atmospheric pressure and all displacement of anticyIclones are always 
accompanied by drought. Study of the path which displacements of anti¬ 
cy clones follow in their course, and the direction of that course, is therefore 
of very great importance, as it helps to determine the arrival of periods 
of drought and the period of their duration. 

The following are the principal results of research undertaken by the 
author (1) Periods of drought of relatively short duration (not exceeding 
12 to 15 days) occur as a consequence of a displacement of the max¬ 
imum atmospheric pressure starting from a centre in the Iceland-Scandin- 
avian region and travelling towards the South-East across .Europe to the 
Caucasus. In its preliminary phase this phenomenon is accompanied by 
a sensible fall in temperature, especially at night, but afterwards it rises 
again ; the centre of maximum barometric pressure at that time reaches 
the meridian of the Dnieper. 

This phenomenon occurs generally in spring and autumn. In summer, 
the centre of maximum atmospheric pressure lies much further South, 
although always with a tendency to displacement towards the East. It 
is in consequence of this situation that the tendency of the temperature 
to fall during the early days of the displacement is much less noticeable 
in summer. 

In the more prolonged periods of drought, it is not the anticyclones 
which come from, the West, but the atmospheric depressions which are 
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formed in Eastern Europe and even in Western Siberia which are most 
important. These depressions become stationary and push back the 
spheres of high pressure towards the South-West of the European plain. It 
is possibly a case of re-establishment of equilibrium between two centres 
of barometric waves which come into collision without co-ordination, one 
from the South-East of Europe and the other in the Lower basin of the 
Dnieper and on the shores of the Black Sea. The displacement of the 
region of high pressure, which is at the same time a region of drought, 
moves from the East westwards. The changes of temperature are not in 
this case so marked as in the former ; especially no fall in temperature is 
noticed during the first few days. These periods of drought generally 
occur in spring. Droughts of ver}- long duration are accompanied by a 
displacement of the centres of high atmospheric jmessure starting from the 
Atlantic towards Siberia with a widening of their base on the coasts of 
Scandinavia ; two centres of reduced pressure are thus formed — one in 
the northern part of the Atlantic, the other in the North-East of Europe. 
Consequently the isobaric lines of the centres of high pressure have the 
form of a triangle with curved sides, the centre of which is situated on the 
lower part of the Dnieper. Waves of depression pass over Europe one 
after another in an eastward direction ; in addition lesser waves descend 
from the North on Scandinavia. This phenomenon causes torrid droughts. 
The re-establishment of equilibrium causes a driving in of the centre of 
reduced pressure to the North-West of Europe and a break of continuity 
of the anticyclonic zone in the direction of the parallels of latitude, forming 
an outlet fox the centre of high pressure westwards. 

The duration of this phenomenon and the extent of its development 
give the impression that it is the result of atmospheric waves of very 
great amplitude, whose undulations are prolonged for several months. 
The observation of this phenomenon is one of the most recent advances 
of science in the field of weather forecasting. In this way the prediction 
of a threatening period of drought at a time more or less distant is 
therefore closely allied to the forecasting of weather more or less in 
advance. 

Owing to the progress made in the study of meteorological conditions, 
together with the records of previous years, it maybe hoped that the pro¬ 
blem will be solved in such a way as to satisfy the exigencies of practical 
agriculture. 

II- Prof. Rotmistroff deals mainly with farming processes which 
may he useful in the control of drought. 

Formerly, care was taken in Russia, to accumulate snow in the fields 
during winter, to obtain the benefit of the moisture afterwards from its 
melting. Means had been devised for leaving in the fields the stalks of 
tall stiff plants, such as sunflower, sufficiently spaced to retain a large 
quantity of snow, to avoid its removal by wind and to slow down its melt¬ 
ing in spring, in order, that the soil might absorb a greater amount of 
water. Partial re-afforesting of the steppe was also recommended again 
with the object of forming a wind-break and of preserving the humidity 
of the air if not that of the soil in the neighbouring cultivated fields. The 
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snow on cultivated fields was also covered with ashes to cause a rapid 
melting and the absorption of the water on the spot, the snow which re¬ 
mained preventing the running off of the water along the surface. Snow 
was also accumulated in trenches between the ridges. 

All these methods have been found insufficient, or even quite illu¬ 
sory, and have not proved of practical application. 

It has since been proved that the water always runs off at the surface 
so long as the ground is frozen, that is to say so long as it is covered with 
snow, and that it is only after the melting of the snow that it can infil¬ 
trate and be stored in the ground. Consequently it is the autumn rains 
which are most important from the point of view of the water utilizable 
for' agriculture. The autumn rain infiltrated in the soil remains there, 
for it is held in the soil by frost. The winter snow gives no increase of 
humidity ; it loses by evaporation and by running off on the surface when 
melting, and the field has not generally in spring more than, the same degree 
of humidity that it had in autumn. It is necessary therefore in the con¬ 
trol of drought to utilise as much as possible of the humidity of the soil, 
by avoiding its useless waste and by attracting to the vegetable soil the 
reserves of moisture which lie in the sub-soil. In studying the records of 
soil humidity collected during a period of 25 years, from 1887 to 1912, 
in the experimental fields of the Odessa agricultural station, the author 
reaches the following conclusions: 

The Odessa region is often subject to drought, the average annual 
rainfall not exceeding 320 mm. It has been calculated that 1 111111. of 
rainfall corresponds to 450 ponds of water per dessiatine , and that to form 
1 pond, of dry vegetable matter, 400 ponds of water are required; a rain¬ 
fall of 1 mm. suffices therefore for the formation of r.5 ponds of grain and 
straw, and a rainfall of 320 mm. could give 480 ponds of dry matter per 
dessiatine, which according to ordinary calculations corresponds to a crop 
of 140 ponds of grain and 320 ponds of straw per dessiatine (about 25 q. 
of grain and 529 q. of straw per ha.). Now it is evident that these re¬ 
sults would give an immense crop for Russia. But in this calculation 
the inevitable losses of water have not been taken into account. There are 
firstly the showers of short duration which only affect the surface of the 
soil, there are next the torrential rains part of which is lost by running 
off at the surface ; lastly there is the snow, which does not enter into ac¬ 
count for agriculture. The author estimates that on the average only 
about 200 mm., out of the annual 320 nim., are profitable for agriculture. 
This quantity of water would still allow for a crop of about 100 ponds of 
grain and 200 ponds of straw per dessiatine (16 q. of grain and 32 q. of straw 
per ha.), which would still be a very satisfactory yield. It is considered 
that a quarter of that quantity still constitutes a satisfactory crop for 
years of drought. The evident conclusion is that a large quantity of 
the moisture available for agriculture in generally lost. 

It is this loss of moisture not utilised by agriculture that the author 
mainly wishes to avoid, and it is in agricultural methods designed for 
this object that he sees the most effective means for counteracting drought. 
In his opinion, the run off of water during the heavy autumn 
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rains must be checked. In order that the rain may be rapidly absorbed 
by the soil, the upper layers should be well broken up to a depth of about 
5 to 10 cm. The surface of the field should not, however, be perfectly 
fiat and level, so that the stratum of air which is in immediate contact 
with the ground may not be constantly displaced and renewed by wind, 
which would dry up the soil. The most advantageous agricultural method 
is that which leaves the surface of the ground covered with small 
clods the size of a pigeon's egg. The clods themselves will dry up very 
quickly, but they check the circulation of the air between them and, to 
that extent, prevent the drying of the soil between and beneath the clods. 

Surface tillage carried out with light instruments, cultivators, weed- 
ers, hoes and harrows should be repeated very often. It should be 
begun immediately after the harvest, the stubbie being first pulled up 
which starts evaporation by drawing the moisture to the surface and by 
increasing the evaporation area. It has been observed that if the stubble 
remained standing the soil would become perfectly dry in from 8 to io 
days after heavy rain of 12 to 15 mm. In carrying out the work the 
stubble should merely be uprooted, without turning over the layer con¬ 
taining the roots, or a still greater drying up of the whole layer would result; 
it is not therefore a matter of burying the stubbles but only of uprooting 
them as they are removed with a harrow subsequently. Surface tillage should 
be repeated about every fortnight to maintain the upper layer of the soil in 
the desired condition. The author considers that this procedure would, 
in most cases, save a large quantity of moisture which would otherwise 
be lost, and that it will also be effective in the control of drought. 

HI* Prof. Koukunoff, considers that the best safeguard would be 
found in the selection of xerophilous types of cultivated plants. It is 
not that he does not fully recognise the importance of tillage methods, 
but considers that this side of the question has already been very fully 
studied, while hitherto little has been done respecting the types of 
cultivated plants most resistant to drought. He finally recommends a 
suitable rotation of crops and a system of cultivation. It is doubful 
whether the deficiency of moisture in the soil is the only cause of low 
yields in times of drought. If this doubt is well founded, it is evident 
that means devised for accumulating moisture in the soil do not sufficient¬ 
ly^ safeguard against drought. Hence it is not sufficient to rely on cultiv¬ 
ation methods which can only regulate the amount of water in the soil. 

. author first of all investigated the peculiar properties of plants 
resistant to drought, and the indications by which they can be recognised. 
It. is generally thought that the most essential property of such plants is 
a well developed root system ; deeply penetrating tap-roots are no doubt 
able to imbibe moisture from the lower strata of the soil. However, this 
property is not alone sufficient, as the soil may contain enough moisture 
and yet the plant may none the less suffer from drought in certain con¬ 
ditions as proved by experiments. The plant will suffer from drought 
as soon as the amount of moisture transpired by the leaves exceeds the 
amount supplied by the roots. The writer terms this "physiological 
drought . The ligneous vessels of the plant can only conduct a certain 
' [HI] 
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quantity of water to the leaves. Water must therefore be accumulated 
in the soil but it is still more necessary to prevent excessive evaporation 
from the plant itself. There are two means of effecting this object. 
The humidity of the air may be maintained and re-afforestation has 
always been recommended for this purpose ; but this measure is neither 
very certain in its effects, nor easy to put into practice, as it requires 
heavy expenditure and much time. The second means is to find or 
select types of plants which transpire as little as possible. 

It has been observed that plants of winter growth are generally 
more resistant to drought than those of spring ; they are also able to 
stand cold better and the attacks of insects. 

The problem therefore is as follows : — We must, by selection, create 
types which transpire little moisture, have deep roots, can be grown in 
winter, and are very resistant to cold and pests. 

As regards methods of procedure, the author indicates three : — 

(1) the selection of individuals suitable for creating pure lines ; 

(2) importation of foreign plants ; 

(3) the creation of new types. 

The method of importation of foreign plants is eliminated as it has 
been tried for wheat and has given unsatisfactory results ; the imported 
wheats very soon lost their essential qualities, and only gave a much 
lower yield than indigenous wheat.. 

The indications of resistance to drought which may serve to give 
direction to research 011 selection and the creation of new types are : — 

(a) The development of the root system. 

(b) The intensity of transpiration by the leaves. 

(c) The resistance of the plant to drying up of the vegetable 
tissues. 

The last category, however, is at once discarded, since no plant 
resists drying up without prejudice to its yield. As regards development 
of the roots, it is curious that plants which have the most largely de¬ 
veloped root system are precisely those which are least resistant to drought; 
this is explained by the intervention of the factor “ physiological drought ” 
mentioned above. As a matter of fact the intensity of transpiration is 
very great in the leaves of these plants, and their growth would only result 
in impoverishing the lower stratus of the soil by consuming the reserves' 
of moisture. 

Selection therefore can only be directed to the intensity of transpira¬ 
tion by the leaves. Recent research by the author and his collaborators 
has shown that the intensity of transpiration does not depend on the 
size, nor on the number of the stomata, nor on the diameter of their 
ostioles, but exclusively on the size of the cells in all tissues of the plant. 
This is explained by the fact that the rate of passage of water through the 
cells, and therefore through the vessels, must necessarily depend on the 
size of the cells., There ■ are great differences in plants as regards the 
size of the Cells, not only between different varieties or types, but even 
between individuals of the same type. The author even considers that 
it' is possible to'find in this character a' sufficiently-great diversity for fomi- 
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Ing a whole “ biological scale ’3 and thinks it possible to create new lines 
on the basis of this character. He has crossed a type of wheat with 
broad leaves and medium sized cells thus ensuring vigorous growth in the 
new plant, with another type having narrow leaves and small cells. 
The result has been the creation of a new type of winter wheat resistant 
to drought, and which has already reached the P 4 generation. It is on 
these lines that he would wish to direct further scientific research and 
large-scale experiments in the practice of agriculture, by extending the 
field of these researches to all species of cultivated plants. 

The author then discusses the rotation of crops, and considers that 
cereals with deeply penetrating roots exhaust to a great extent the re¬ 
serves of moisture in the lower strata of the soil and hence a great decrease 
in the number of bacteria in these strata is brought about which renders 
the soil infertile. Cereals should therefore never be sown for two 
successive years on the same field, as is generally done with the triennial 
rotation (fallow, winter cereals, spring cereals). On the contrary, plants 
with a differently arranged root system, with spreading surface roots, 
should be introduced into the rotation. Leguminous plants and root 
crops satisfy these conditions. They transpire less moisture, and hence, 
leave a large reserve in the lower strata of the soil and thus favour the 
development of bacteria. The rotation of cereals with plants having 
more widely spreading and more superficial roots is especially important 
during years of drought. Hoed crops have the further advantage that 
they are well suited to cultivation in lines sufficiently far apart for a horse 
to pass between, which enables the field to be cultivated every fortnight 
(indispensable in years of drought). 

The author therefore recommends replacing the present triennial ro¬ 
tation — fallow in pasture, winter wheat, spring cereals — by a five year 
rotation as follows : - (i) Winter wheat. (2) Late hoed crops (potatoes). 
(3) Spring cereals. (4) Late hoed crops (mangolds, carrots). (5) Early 
hoed crops (peas, beans, flax). With this rotation, cereals would 
always come after hoed crops which accumulate reserves of moisture 
in the deep strata. It is seen therefore, that the author recommends for 
the control of drought methods which involve a change of rotation, the 
removal of stubble and weeds, frequently repeated surface tillage and, 
lastly, the creation of types of plants resistant to drought. 

IV. 3VL Opokiv, values very lightly all those measures which have 
only a palliative character. The accumulation of reserves of moisture 
in the soil and sub-soil on one hand, and economy in its consumption by 
means of diminished evaporation on the other, may help to obtain a 
fair crop of winter wheat in season of drought, but could never 
ensure a good yield when the rainfall is insufficient and, as for spring 
crops, all these measures remain powerless to make them profitable" 
In fact, all processes of dry farming become useless at a certain point 
when the air and the soil become heated, in a season of drought, up to 
6o°C. In such a case the growth of whole fields has been seen to wither 
and perish in two or three days and then only an abundant rainfall could 
have saved the crops. Heat keeps pace with drought when anticyclones 
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occur, and even during ordinary seasons less intense and less prolonged 
periods of drought may exercise a disastrous influence on the crop, if 
they occur at such times in the growth of the plants when the need of 
moisture is more strongly felt. Prof. Broounofe has very well named 
these times “ critical periods ” of growth, from a meteorological point of 
view. These critical periods are general^ seed time and subsequently 
periods when vegetative growth is most intense. Plants therefore need 
certain definite quantities of moisture, available at different phases of 
their development, and to obtain a good crop, that moisture is absolutely 
essential. 

The waiter sees only one effective remedy against drought, whether 
prolonged or temporary, namely irrigation. In order that the best 
results may be obtained from irrigation the water must be supplied to 
the plants in the form to which they are accustomed, that is in the form 
of an artificial rainfall. 

Experiments of mechanical watering have shown that, even in normal 
seasons a surplus yield of from roo to 200 % is obtained with this method 
for the principal crops, owing to the suitable distribution of the water 
supplied to the plants, the phase of growth through which they are passing 
being taken into account. The only objection which can be raised to this 
method is the heavy expense involved and the quantity of water which 
must be available. But the Ukraine has a sufficient number of rivers, 
springs and wells to provide for this requirement. The same rivers could 
also supply the powder necessary for a s} 7 stem of electric stations sufficient 
for the distribution of the water required fox agriculture. The cost of 
constructing such a system to supply the hydraulic requirements of the 
country would be enormous, but not beyond the financial resources of the 
State, and the expenditure would soon be repaid with full interest, owdng 
to the additional yield of all crops. 

The author thus returns to the great projects of electrification of 
the country, much discussed in Russia five years ago and which naturally 
have never been realised on account of their very magnitude. 

V. The paper by Prof. Eebedefe, relates exclusively to conditions of 
growth in the Bon region. The normal climate of that region is described 
as particularly unfavourable for the growth of cereals, especially for spring 
cereals. In fact, in the steppes of the Don the heaviest rainfall occurs 
during the months of June and July, while the spring season is generally 
very dry. Spring wheats have not therefore the amount of moisture 
which they require at the commencement of their growth, while the summer 
rains often hinder the harvest and damage the crop. Nor are these rains 
of use for the .subsequent sowdngs, since the humidity is not retained 
long enough in the soil, and the months of August and September are 
always dry. The farmers endeavour to avoid this drawback by giving 
preference in spring to the planting of late plants, such as sunflowers, maize, 
mangolds, which can benefit by the summer rains and which are harvested 
in August and September, 

The author carried out a series of experiments in order to 
ascertain the varying losses of moisture by the soil as consequent on the 
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rotation most commonly used in the country, namely : — fallow, winter 
wheat, barley, maize, spring wheat, barley. He has measured periodic¬ 
ally the moisture of the soil in each layer of 0.5 cm., down to a depth of 
2.5 m. and separately for each field of the rotation indicated. To determine 
the degree of moisture of the soil, the samples were dried at a temperature 
of ro5-no°C. by means of a current of air, until the weight of the sample 
became constant. In the course of these experiments it was found that 
wheat w T as more susceptible to variation in supplies of moisture than 
maize, especially on account of the distribution of its stages of develop¬ 
ment according to season; in fact wheat suffered much more than 
maize from drought in spring. For the production of a given quantity 
of grain, wheat requires more moisture than maize and, curiousl} 7 , the 
consumption of moisture fox a given quantity of grain is greater for 
wheat during dry than during moist years. The author explains this by 
observing that the vegetative organs do not economise in the moisture 
which they consume ; they draw” from the soil all the moisture they can, 
in developing their foliage, which increases transpiration ; if drought oc¬ 
curs afterwards and the moisture remaining in the ground is insufficient, 
the grain develops incompletely and the crop yields more straw than grain. 
He terms this " biological drought ” Species of plants with periods of 
growth as short as possible and which yield less straw, should therefore 
be selected, especially for years of drought. 

The results reached by the author in his experiments are formulated 
in the following conclusions : — 

(1) Fallow does not cause any accumulation of moisture in the 
soil in spring. 

(2) The reserve of moisture in spring in the strata of the soil occu¬ 
pied by the roots of crops, to a depth of 125 cm:, does not depend on autumn 
tillage nor on the previous crops. 

(3) Wheat and maize, after the harvest leave similar quantities of 
moisture stored up in the soil; these two crops therefore have the same 
agricultural value for the crops that come after them. 

(4) The stratum of soil ordinarily occupied by the roots — from 
0 to 125 cm. in depth — always accumulates a large amount of moisture 
towards spring, 50 % of which comes from the winter rainfall and 16 % 
from the annual rainfall; this accumulation of moisture in the tipper 
la3 7 ers of soil should be attributed to the condensation, of aqueous vapour 
which is set free in the lower strata of the soil. 

VI. The paper by Prof. Viazovsky contains fewer suggestions which 
are capable of being used directly for the control of drought than that of 
Prof, Tebedeff. The facts ascertained in the course of his experiments 
and of his careful observations, the results of which are recorded in. a series 
of tables, while they have enabled known facts to be verified and' confirmed, 
have not, however, resulted in many new conclusions. 

It is known that active vegetation produces under the shade of its 
cover, peculiar atmospheric conditions differing from those of the surround- 
mg area which is not coveted with vegetation. The temperature and the 
degree of humidity of, the air 1 are quite different under the cover of plants 
[! 4 T] '' ' ' 
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and outside such shelter. This difference is maintained, not only under the 
influence of daily sunshine, but also at night. The absolute and relative 
humidity of the air is always greater, not only under the cover of plants, 
but also in the strata of air immediately above them, in comparison with 
those registered at the same height where the ground is bare. 

The air passing over a field covered with vegetation therefore becomes 
charged with humidity which is transported as the air moves. The temper¬ 
ature always being lower under the shelter of foliage, even during the night, 
with saturated humidity, than in the surrounding air with a bare surface, 
it is evident that these phenomena depend exclusively on radiation, and 
not on transpiration of the leaves. At the same time, the temperature is 
much more constant under the shelter of foliage. The author found that 
the temperature under these conditions remained relatively high, not only 
during sunshine, but also in the early hours of the morning. 

It is well known that oats seldom succeed in the region of the Don and 
the Northern Caucasus. The author places this fact in correlation with 
the recently observed fact that the ostioles open and remain open for a 
long time when the temperature, reaches 39°C., and that after 4 or 5 hours, 
all the starch in the plant disappears, being transformed into sugar and 
carried away in solution in the sap. The same phenomenon has been 
observed for spring wheats after 10 to 17 hours under the influence of the 
same temperature, and for winter wheats and barley after 20 to 35 hours. 
It is evident that, in these conditions, the plants yield scarcely any grain. 
Oats are also subject to another drawback in the climate of this country ; 
even during the most favourable seasons, the grain xipens too early, while 
the stalks and the leaves are still green. 

VII. The work of Prof. Ivanoff is a general paper, of much larger 
scope than the former articles. Its general character of critical analysis 
and its importance for giving direction to further studies have already 
been indicated. The following is a more detailed review. 

Although it is well known that transpiration by the leaves of plants 
is, infinitely greater than is necessary for the production of plant 
substance, M. Ivanoff does not agree with the opinion of those who con¬ 
sider such transpiration superfluous and who would restrict it by all 
means. It is true that mineral elements can penetrate into plants in¬ 
dependently of the absorbing action of transpiration as is the case with 
aquatic plants ; it is therefore osmosis on one side and the pressure of the 
roots on the other, which causes movement of the sap. However, to 
get a rapid ascending movement, without loss of energy caused by the 
pressure of the roots, transpiration must necessarily intervene. The author 
remarks that the ascending sap not only contains mineral but also organic 
substances, sugar and enzymes (amylose and oxydase). To render pos¬ 
sible the exchange with the liquid of the cells, the concentration of the sap 
must not be too great but it must pass in large quantities. Moreover, 
experiments and observations have clearly shown, that when transpiration 
decreases noticeably, for example 011 account of excessive humidity of 
the air, the crop becomes abnormal and defective, not only in quantity, 
but also in quality. This is explained by deterioration of the' tissues of 
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the plant, under the influence of decreased transpiration. In fact, the 
intensity of transpiration and the quantity of liquid transported deter¬ 
mine the degree of ttirgescence of the plant, which has, like every 
character, its <l optimum ” point, very Important for resistance to cold 
and pests. Transpiration therefore acts as a regulator for the influence 
of the temperature. 

The author then discusses the indications of xerophilism, which in 
his opinion are still far from being decided. The action of the stomata, 
ostioles, hairs, the cuticle and wax, as regulators of transpiration has not 
yet been properly defined. Certain writers think that the width of the ostio¬ 
les and the opening of the stomata do not correspond with the intensity 
of transpiration, the opening of the stomata depending rather on the 
light and the stomata serving rather to store up the carbonic acid gas of 
the air, than to transpire moisture. Kolkunoff's discovery, previously 
referred to, is not, in the author's opinion, either really conclusive or clearly 
explained theoretically. He considers the size of the cells as a merely 
empirical indication of xerophilism, and attributes no greater value to the 
point than to the observation that the number of stomata is not reduced 
in xerophikms plants ; the same is true for the number of hairs, the thick¬ 
ness of the cuticle and of the layer of wax which covers it. 

The methods of investigation need improvement and attempts should 
be made to measure exactly the diffusion and traspiration through the 
stomata, and the registration of transpiration should be done not only in, 
the laboratory but also in the open field, In normal conditions of the life 
of the plant. For the moment, there is not yet any acquired knowledge 
except the conclusion that the so-called xeromorphous structure of the 
plant is not a sure indication of decreased transpiration, and still less of 
resistance to drought. 

None of these so-called indications is sufficiently established to serve 
as a basis for a work on selection, with a view to obtaining subjects and 
lines of plants resistant to drought. Moreover, the intensity of the pro¬ 
cess of transpiration by the leaves is far from corresponding always with 
the resistance to drought; in other words, it is not always the plants which 
resist drought which transpire the least moisture, and vice-versa. Neither 
is it known whether the intensity of transpiration decreases under' the 
influence of drought, nor in what manner such reduction takes place when 
it is produced. 

Other indications of xeromorphism in the structure of the root system 
have, been sought for, but no clear result has been reached. Fortunately 
in this part of the research it was possible to make observations on plants 
growing, in a suitable environment. Resistance to drought depends in 
the first place on the power of absorption of the roots, and next on their 
structure. The power of absorption can be measured by the plasmolytic 
method, by the osmotic pressure. It has been found that the osmotic 
pressure increases with the drought and in certain plants can attain up to 
40 and even 100 atmosphere, varying always up to a certain limit for each 
species of plant. As a rule, however, the capacity of absorption of the 
roots exerts a more, decided influence on the rapidity of absorption of moist- 
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are by the plant, than on the quantity of moisture which is supplied to it. 
The degree of humidity of the soil at which the supply of moisture no longer 
suffices to cover its loss by transpiration has been calculated for various 
plants; that value has been called " the wilting coefficient and it has 
been found that the variations from one plant to another do not exceed 
a limit of 10 %. 

It should also be remarked that the whole of the moisture contained 
in the soil is not accessible to plants, for a certain a mount of water is 
always retained in the soil, in virtue of the capillarity and the hygroseopicity 
of the colloidal particles. The richer the soil is in humus and colloidal 
matter, the greater will be the amount of moisture which remains inaces- 
sible to plants. In these limits, the plants which have the power of in¬ 
creasing osmotic pressure, owing to absorption by the roots, are in the 
most favourable conditions for resisting drought, and selection, based on 
this character should be possible. Moreover, the arrangement of the 
roots and rootlets in the soil must also have an influence. If the distance 
between the rootlets is sufficiently large, so that the zones of soil 
drained are not in contact and the ascending movement of the moisture 
is very slow, part of the capillary moisture contained in the rhizosphere 
will remain unutilised. The structure of the root system will therefore 
correspondingly increase the resistance of the plant to drought ac¬ 
cording as the rootlets are sufficiently well developed in the strata of the 
soil containing available moisture, to utilise the whole of that moisture. 
But these strata of the soil not being always necessarily at a great depth, 
even in dry localities, it is not surprising that it has not been possible to 
establish a necessary correlation between the resistance of the plant to 
drought and the length of its roots. 

Among indications of xeromorphism have also been reckoned other 
characters whose importance cannot be denied, but the comparative study 
of which is still very imperfect. These characters include the capacity of 
the plant for conducting water from the roots to the leaves, passing through 
the stalk. It is evident that the structure of the vessels, which conduct 
the ascending sap, must play an important part in resistance to drought, 
but up to the present study of this question has not given other indications 
than the simple fact that xerophilous plants have a fuller vascular system 
than plants which have little resistance to drought. It is also known that 
the capacity of the plant to absorb moisture through its roots does not 
always correspond with that of conducting it to the leaves through its 
vessels ; in these conditions the vascular system may become a limiting- 
factor for the supply of moisture to the plant. But the relation which 
necessarily exists between this factor and resistance to drought must still 
be made the subject of further research. 

The contribution of moisture by the atmosphere is certainty possible 
and should have an influence in resistance to drought. It is stated that 
the plant is unable to utilise directly the aqueous vapour in the air, although 
its presence exerts an influence on the intensity of transpiration of moist¬ 
ure by the plant. As regards dew, it is certainty absorbed directly by 
the plant, but it is not known what part this factor plays in resistance to 
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drought. Sprinkling experiments on plants and the observation of the 
effects of showers of short duration indicate that if the temperature is 
high and the air very dry, this contribution of moisture may often become 
harmful to the plant. The phenomenon, indeed, has been observed, but 
not yet explained in a plausible manner, that these sprinklings render 
transpiration so active that as a final result the loss of moisture exceeds 
the supply, and the plant wilts. This question also deserves^ further re¬ 
search. Still further indications on the possibility of utilising certain 
peculiarities in the growth of plants for the control of drought are found 
in the literature 011 the subject. These peculiarities, which are in fact anom¬ 
alies, are the phenomena known under the names of nanism, anabiosis 
and ephemerality. Nanism in the faculty which plants have of reducing 
their size under the influence of drought. In spite of its restricted develop¬ 
ment, the dwarf plant is able to produce fruit and seeds which have the 
power of germinating, but .for cultivated plants the yield is naturally much 
reduced. If the plant is affected by drought, not from the commencement 
of its growth, but when growth is already finished, some plants lose a large 
portion of their leaves and reduce their vital functions to a niinimtun ; 
they enter into a phase of torpor and repose, to renew their vegetative 
vigour as soon as rain occurs ; this is termed anabiosis. Certain of our 
cultivated plants have this power, which could perhaps be turned to ac¬ 
count to counteract a drought of short duration, but the question has as 
yet been too little studied sufficiently to formulate any conclusion. 

The same is true for the question of ephemerality, which is the capacity 
of the plant to change its habit of life so as to become acclimatised 
to an arid region, that is to say to reduce the duration of certain 
phases of development utilising for development the dampest periods 
only of the climate. It is thus that the wheats of Turkestan develop 
from their germination, so vigorous a vegetative activity that they come 
into ear long before other kinds, and with an astonishing luxuriance of 
vegetation ; the second part of their life, up to maturation, is on the con¬ 
trary very inactive and slow. This peculiarity enables them to support 
the spring drought without harm and to await the late rains in June. 
Lastly, the low temperature of the soil in spring in Central. Russia favours 
resistance to drought in oats by checking the development of the foliage, 
while the roots maintain a normal growth; the plant having few leaves 
transpires less moisture and stands the drought well. 

All these peculiarities are phenomena of acclimatisation, which deserve 
full attention in the study of the control of drought. Prof. Ivanofb notes 
the great complexity of the problem and the absence of definite results in 
its research. Not one of the indications, of xeromorphism in our cultivated 
plants is as yet quite certain. Now, the problem to be solved is to find, 
even by empiric methods, a xerophilous type of each cultivated plant 
and for each climatic region. Laboratory experiments are not sufficient 
for an adequate solution of this problem, they must necessarily be com¬ 
bined with observations of plant life as displayed in normal conditions and 
their results must be confirmed by such observations. 

It is also necessary to define what is to, be understood by “ resistance 
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to drought ”, that is to say, what is the degree of drought which becomes 
injurious for each crop in each locality, and what are the manifesta¬ 
tions of drought which cause injury to crops, whether it is deficiency 
of moisture in the soil, or dryness of the air, high temperature, too 
intense sunshine or mist, which damages any particular crop. In fact 
the capacity of resistance of plants to each of these injurious influences is 
certainly different . Lastly, the relation between the periods of drought 
and their duration on the one hand, and the phases of development of 
cultivated plants on the other, must be studied. Needless to say that 
comparisons between one plant and another are only to be made in this 
research with great discretion, and this not only because of the properties 
of each type of plant, but also in view of the different objects of their 
growth, since it is, for example, in one case the seed, in another the 
root which forms the most valuable part of the crop. This work may 
therefore be considered in the first place as an ecological investigation. 
The conditions of ■the medium, the meteorology of drought, must first 
be studied; research should next bear upon the morphology, anatom}?* 
and the phenology of cultivated plants, to finish with the study of their 
physiology, always from the point of view of their resistance to drought. 
The question having the character of a purely ecological problem, we must 
begin by elaborating methods which may lead to solution, seeing that 
ecological methodology is still in a rudimentary state. 

VIII. The articles by Mouiboga and Maksimoff do not directly 
attack the problem of the control of drought in Russia, but they afford 
some idea of the scientific apparatus existing in Russia which could 
be used in the execution of the full research proposed by Mr. Ivanoff. 

Mr. Boijboga states that the system of agricultural meteorological 
stations, established in Russia on the initiative of Prof. Broounoff in 
1897, had begun to have a more or less important development just before 
the war. Fifty three of these stations were established in Russia in 1913. 
Since then, political events have not only stopped this development, but 
have even destroyed a part of the work done. A commencement has 
been made to re-establish, it, but in 1923 the system contained only 33 
stations, most of which had insufficient apparatus. The Central Bureau has 
collected and preserved an enormous quantity of material recorded by the 
stations during the whole of the past of years, but this material still awaits 
elaboration. 

IX. M. Maksimoff . sketches the programme of research' in agricul¬ 
tural meteorology, partly undertaken, partly to be continued, with a view 
to the control of drought. The factors to be studied are : — the atmosphere, 
the water supply, the properties of the soil, temperature, light, and the 
combination of these factors in variations of weather. 

Changes of weather should be studied in tjaeir relation with the various 
phases of development of plant growth. It is necessary to determine for 
each crop the “ critical periods ” in Prof. Broounoff's sense. 

As regards methods, a series of parallel observations should be made 
on the normal conditions of plant growth and on artificial conditions 
under glass and in pots. 
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The author indicates the principal objects and methods of research 
in the open field, namely : — 

(x) Sowings at different times and phases of development. 

(2) Sowings in different localities and in different climatic condi¬ 
tions. 

(3) Experimental irrigation. This method, by elimination of the 
principal factor, i.e. the water-supply, would make possible the separate 
studjf of the influence of temperature and light. To eliminate these two 
last factors, recourse would have to be had to growth under artificial condi¬ 
tions. It is possible to regulate and vary the influence of light by the 
use of screens. It is possible to supply plants in greenhouses with more 
or less dry and more or less warm air. Growth in pots has certainly the 
drawback that the root system is always somewhat compressed. For this 
reason this method is not suitable for research of a complex nature, but it 
may well be used to determine separately the influence of each factor, 
for example, the humidity of the soil, the amount of water consumed, the 
coefficient of transpiration, etc. 

The interpretation of all results of investigations on growth carried 
out bp artificial conditions requires great care. G. Z. 

148. Agricultural Meteorology in Italy. 

Paox/oxi B. Ea meteorologia agraria in Italia. La Metcorologia prat lea, 
Year VI, No. 3, pp. 93-107. Montecassino, 1925. 

The author of this article, Father B. Paoeoni, a student of meteorology, 
has for many years endeavoured to make practical application of purely 
scientific meteorology to the requirements of agriculture, which in Italy 
is of vital importance to the country. According to the author, one of the 
principal shortcomings of the Italian meteorological service is perhaps 
that not only does it still remain too much in the purely scientific stage, 
but to this is added the very serious defect of want of adequate means and 
of concentrated effort. 

In Italy, where it may be said that pure and agricultural meteorology 
originated (the first phenological observations were made in the Orto del 
Semplici at Florence in 1810 and compared with meteorological data of 
the corresponding period), and where up to a few decades ago through the 
medium of descriptive articles and the work of students of the science, 
such ms Conte Almerico da Schio and Dr. Lamperxico, much might be 
learnt even by foreign countries, the situation is now one of absolute in¬ 
feriority, compared with many other countries. 

Attempts have been,made to coordinate, over wide zones, meteorolog- 
igical agricultural observations, making at the same time investigations as 
to the principal families of,cereals and the chief varieties of fruit trees, 
but after a short time, for one reason or another, the movements, even 
when supported and actually promoted by the Government (as in 1886) 
have failed. Today there exists in Italy the Rivista Meteorico-agmria , 
published under the auspices of the Central Observatory of Meteorology, 
but, apart from its modest dimensions, it is solely' devoted to general 
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agricultural meteorology and, moreover, a large part of the observations 
relative to agriculture reported in it are not the work of specialists nor 
even of persons of real specific competence. Today, except, for some pri¬ 
vate movements (of which the most impotant, if not the only one, is the 
meteorological system existing in Terra di Lavoro, founded and managed 
by Father B. Paoeoni) there no longer exists any indication on the part 
of competent organs of a serious intention of dealing with the matter. 

Under this scheme there have been and still are collected the 
principal meteorological reports relating to phenological data of a con¬ 
siderable number of plants, subdivided into nine groups:— cereals, fodder 
plants, leguminosae, industrial plants, vegetables, vines, olives, fruit¬ 
bearing and forest trees. 

On the side of the Ministry of Agriculture, in consequence of the in¬ 
creasingly great diffusion in foreign countries of ecological researches tend¬ 
ing to determine the characteristic environments of each plant and the most 
favourable conditions for perfect growth, an attempt was made some years 
ago to start in Italy a service of agricultural meteorology which, without 
being as extensive as that which existed in Russia before the war, might 
however form a solid starting point for the definite organisation of this 
most important branch of agricultural research. 

Unfortunately, however, partly through a great disproportion between 
means and the object and perhaps also through want of enthusiasm on the 
part of those from whom it might have been expected, even the circulars 
sent out with this object remained dead letters and the inconsiderable 
amount (U. 45 ooo a year) assigned to this object was not even fully 
utilised. 

The capita] mistake, however, at the outset was to try to duplicate the 
Central Bureau of Meteorology, instituting a new centre of collection of 
meteorological-agricultural reports in the Ministry of Agriculture, when the 
Central Bureau already organised to receive reports from all sources, and 
only requiring more adequate economic means and improved methods, 
could very well have done the work. Nothing, however, has so far been 
achieved, but there is every reason, in the present necessity for increasing 
the production of wheat, to apply to that end the aid that could be given 
by meteorology. 

Meteorology is among the very first of means. Without asking, 
even remotely, for such a sum as the 50 millions which the United States 
spend annually for the agricultural meteorological organisation, without 
asking, at present, for the magnificent French organisation which is insti¬ 
tuting in each commune a radiophonic station which four times a day will 
broadcast to the farmers the forecasts of the Central Observatory for the 
following 24 hours, it is possible to establish by a single act of goodwill a 
really practical and useful service placing it under the Central Bureau in 
Rome, the new service to be charged with the duty of supplying farmers 
with the following daily items :— 

(a) Regular forecast of a general character, once or twice a day. 

(b) Notice of periods of fine weather with the progress, for the re¬ 
gion, of the more important meteorological phenomena. 
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(c) The termination of the periods. 

(d) Announcements of frosts and storms, especially hailstorms. 

(e) Peculiar hygrometric conditions favourable for the spread of 
parasites and diseases especially injurious to certain plants. 

The forecast for the 24 hours is now accurate 90 times out of a 100 ; 
the local experience of each farmer would supplement and improve the 
forecast in each centre. 

Nor would this be the only collaboration which might be required of 
the farmer himself; he also should despatch for each place periodically, 
to the Central Bureau, such information as, after careful consideration, 
would permit of the periodic compilation of a general statement of the me- 
teorological-agricultural situation of the country and of its immediate and 
remote agricultural prospects. There will thus be the possibility, in, each 
region, of the adjustment of the growing of various crops to the climate 
and minimum amount of the summer rainfall. 

This is not a small matter as in Southern Italy where delay in sowing 
wheat from faulty estimation of the duration of rainy periods, may lead 
later, in the dry season, to loss of the crop with damage of over 500 million 
lire. An equal or even greater loss may occur in the case of forage plants, 
and other large amounts for vines, olives, fruit and vegetables, so that over 
two thousand million lire a year is at stake, and may be saved by an effi¬ 
cient agricultural meteorological organisation. 

A, Fa. 

149. Methods of Weather Forecasting, 

Rough J. bes inethodes des previsions du temps, pp. 2So. Pdlix Alcan, 
Paris, 1925. 

New methods in relation to the forecasting of weather with reference 
to its application to agriculture have been suggested by Verceeix 

The work in question omits all preliminary matters, and deals only 
with the subject of forecasting , referring in certain instances to former works 
by the same author on static and dynamic meteorology. In the 280 pages 
of the volume, various methods of forecasting are considered and discussed 
in sufficient detail. 

The book is divided into three parts : 

Empiric forecasting, local forecasting, general forecasting, on the basis 
of simultaneous observations made on a large scale. The first naturally 
forms a large section dealing with the knowledge transmitted by means 
of proverbs, aphorism relating to various phenomena, observations of the 
behaviour of certain plants animals; etc. ; a very large mass, the value 
of which is in many cases disputable, but the interest of the subject is 
not thereby lessened. 

In the other two parts are set out the methods of scientific forecasting. 
There are naturally differences of opinion, due largely to the incomplete 
knowledge possessed with respect to the atmosphere and particularly 
as regards solar radiation., Moreover many lacunae still exist in the know¬ 
ledge of the, relations between statosphere and trophosphere, the basio 
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factors being absent, which might serve as criteria of the principles of 
weather forecasting. 

These, on the other hand, vary according to circumstances and' ac¬ 
cording to certain types of weather so that a method may from time to 
time prove effective or not even allowing that in its application there 
may still he, to a certain extent, empiricism, and the factors of indivi¬ 
dual skill. 

On the other hand, no rule regarding such a complex matter as fo¬ 
recasting must be too narrow and rigid, and a selection from the standard 
methods is necessary. The author admits that this procedure may be 
slightly unscientific but is due to the early stage of the young science in 
question. 

It would indeed be a mistake to derive a rule of general application 
from the formula of a standard method, whereas the wise use of Its fun¬ 
damental elements may always furnish and constitute a useful contribu¬ 
tion to those already possessed, leading to the elucidation of the problem 
the manifold aspects of which constitute its difficulty. A. Fa. 

150. Principles of Practical Weather Forecasting. 

Sanson J. Fa Prevision du, temps. La Vie Agricole el nirale , Vol. 26, 
.No. 22, pp. 353-356, Fig. 2. Paris, 1925. 

The author discusses some of the principles of practical weather fore¬ 
casting, chiefly founded on records of the wind and clouds, of animals and 
plants, with a .short note on the atmospheric “ parasites ” observed by 
means of radio-telegraphy. The importance which the observation of 
■clouds, especially in recent 3- r ears, and particularly, the higher clouds — 
usually cirri — heralding the arrival of depressions, has assumed, is 
noted. Front these observations it is possible to deduce some general 
principles which have considerable practical value. 

(1) With light winds, variable in direction and with a sky almost 
free from clouds, with morning mist or abundant dew, there is in all 
probability an anticyclonic condition (high pressure). A certainty of 
settled weather is then probable. However, with light southerly winds 
accompanied by a rise in temperature, especially in the morning, and with 
high cumuli scattered over the sky, thunder storms or atmospheric disturb¬ 
ances are to be feared, especially in summer. Regular daily variations 
in the velocity of the wind, that is to say the passage from a light current 
■ in the morning to a more considerable current, coincident' with the max¬ 
imum temperature of the day and with decrease at sunset, indicate a 
settled condition. 

On the other hand a change of weather is to be predicted, if in the 
course of a fine day, the wind continues to remain strong in the evening 
and at night. 

Rapidly moving cirri, coming from a direction between south and 
north-west (3rd and 4th quadrants) should give reason to suppose, espe¬ 
cially in May and October, that a depression is coming whose centre Is 

[tu] 


IX — Agr . ing'L 



402 


AGRXCUI/rm&I, INTKRUGEiSTCE 


situated slightly to the tight of the direction from which the clouds come. 

These cirri may precede the depression by 24-48 hours, according as 
the observing station is situated on the edge or in the centre of the neb¬ 
ulous mass ; in this case rain or dry weather will depend on the distance of 
the station from the centre of the depression. The appearance oi high 
cumuli coming from the above-mentioned direction may give similar 
results. 

(2) By forecasting the direction of the wind., it is possible to predict 
changes of weather. Indeed, for a given place, certain almost constant 
characters of the weather correspond with the direction of the wind. For 
each station it is therefore possible to draw up special charts of frequency 
of the wind according to the various directions, i.e. graphs which, illustrate the 
atmospheric currents apart from their intensity According to the pre¬ 
vailing directions, observation will disclose types of weather not liable to 
change while the conditions which have determined them continue. 

{3) Certain aspects of the atmosphere also furnish good indications 
for a local weather forecast. Rain is preceded by exceptional dearness of 
the air, by better perception of distant sounds (especially those emitted 
■ in the direction cf rain}' winds), by increased twinkling of the stars, by 
the occurrence of solar and lunar halos (especially the former) ; by the 
fact that the clouds are massed in the direction towards which the wind 
is blowing and by other indications of minor importance which may 
naturally vary from one region to another, especially in countries round 
the Mediterranean. The various colorations, of the sky at dawn and 
sunset are also important. 

If the sky is pale or grey in the morning, or orange-red in the evening, 
fine weather will continue ; brilliant colorations at dawn, almost always 
indicate rain. A yellow sky at sunset indicates wind, while when the 
disk of the sun appears to undergo certain characteristic deformations it is 
always a sure sign of rain. 

Other chromatic indications, useful in forecasting, were recorded 
centuries ago as popular ideas based on experience, such as formed, 
the, subject of poetic treatment in Virgil's Georgies, and have been 
taken up recently, developed and propounded by Father Paoloni of 
Montecassino, as an aid to weather forecasting under the title of " Vir¬ 
gil’s Method V The observation of the higher air currents, determinable 
by observation of clouds (Besson nephoscope) can also furnish useful 
indications for forecasting. If the wind below becomes stronger and the 
higher clouds travel in the opposite direction, or in a direction forming 
a fairly wide angle, it may be predicted that the wind below will give 
place to the higher current. Two winds succeeding each' other in oppo¬ 
site directions almost always bring rain. In this respect, in winter, the 
case of the hot, very dry, South-East wind which is apt to blow on the 
Mediterranean Coast of Africa and which is invariably followed by a North- 
West wind bearing rain, is typical. Generally, rain may more 'easily be 
predicted, the more superimposed strata of clouds are present in the sky. 
Settled clouds in the direction whence the wind blows, only bring a conti¬ 
nuation. of'the same 1 air current; if on the other hand they appear in the 
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opposite direction, the}^ announce the termination of it. When clouds 
collect from different directions, they indicate a thunderstorm ; clouds 
collecting on the slopes of a mountain indicate rain. 

(4) Certain animals are able to give indications regarding change 
of weather ; thus the behaviour of cats and birds on the approach of rain 
is known. On the approach of bad weather, flies become more trou¬ 
blesome and sea-birds come in greater numbers to the coast and fly lower. 
On the other hand, with fine weather, swallows fly higher, butterflies are 
more numerous, spiders weave their webs more actively, and flies fly even 
after the sun has set. Certain plants also can indicate the coming 
state of the weather and both in the case of animals and plants such be¬ 
haviour is explained by variation of the hydrometric condition of the air 
when the change of weather is indicated. 

(5) Since meteorological phenomena are always accompanied by 
more or less intense electrical manifestations, the importance in this re¬ 
spect of receivers of electric waves in wireless telegraphy is evident. The 
principle in itself, indeed, is not new, since in 1787 a priest, M. Venyan 
of Burki (near Basle) had invented a kind of harp with 15 strings of 
different thickness, over 90 metres long, stretched on large cylinders 
and arranged at suitable distances from each other. The instrument 
(meteorological harp) was placed in a .North to vSouth direction and in¬ 
clined so as to form an angle of 20°~30° with the horizontal. During 
changes of weather the haqi gave vibrations of various strengths according 
to the distance and magnitude of the depression which it indicated. The 
receivers of wireless telegraphy can pick up the so-called atmospheric 

parasites” or disturbances, the intensity of which is variable and at pre¬ 
sent classified in three categories :— rustling, crackling, cracking. Til¬ 
er ackings indicate the approach of a hurricane close to the station, e 
the crackings increase in intensity and frequency; it is retreating if 
they decrease. Slight rustlings, similar to the sound of frying, indicate 
the coming of a hail cloud ; numerous cracklings, on the other hand, are 
indications of the occurrence of a large depression. If the isobars of 
the depression are concentric, the direction of maximum crackling will 
be that of the South and South-East sectors. Rain and mist make re¬ 
ception fairly good, the contrary is the case when the air is dry and 
cold. A, Fa. 

151. Forecasts of Stormy Squalls by means of Radio-Telegraphy. 

Mugnier-Serand J. Recherches en vue de la prevision des grains orageux 
en Afrique Orientale Franeaise au moyeu de la T. S. F. Bullet . du ComiU d*E- 
tudes Hist, et Sclent . de l 3 Afrique Occidentale Frcmgaise, No. 3, pp. 177-185. 
Paris, 1924. 

At the station of Conakry (Gulf of Guinea) since 1919 and onwards 
M. Mugnier-Serand has undertaken a series of investigations with regard 
to the forecasting of stormy squalls, especially those which bring hail, by 
means of wireless telegraphy. 

The first results obtained encouraged Serand to renew, Ms researches 
systematically in 1922, by making use of the apparatus on the, antennae 
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and that on the radiogoniometric square. The object of the observations 
made on the square was to determine from the auscultation of “ atmospheric 
parasites ” perceived by help of the apparatus, the position of the storms and 
possibfy to follow their course, determining also, as the storms gather, in 
what direction the parasites were most numerous. The apparatus used 
for this purpose consisted in the following parts. 

Square with flat spiral of 1.45 m. x 1.45 m. 106 spirals about 8 m in. 
apart with a total length of 355 m. A 10/10 copper wire covered with two 
layers of cotton. 

Plugs, dividing the roll into 5 parts. Condenser capable of being- 
regulated by air 2/1000 m-cl. Amplifier by resistance ; three valves one 
of which was detecting and compensating. 

listener of 2 thousand ohms. 

This square was suspended at 1.80 m. from the floor inside a room with 
a roof of corrugated sheet iron. 

The installation under the sheet iron was probably not the most fa¬ 
vourable for the satisfactory reception of signals, but it was impossible to 
find on the hill (80 m. above the sea) any other more suitable place. Moreover, 
experiments made in the open air have shown that there was not an appre¬ 
ciable difference between signals received in this way and those obtained 
under the above-mentioned shelter. The brevity/ of the period of obser¬ 
vation did not allow of conclusions being obtained; one fact, however, 
dominated the others, which was that except for a few rare exceptions, 
it was never possible to perceive a decided maximum of parasites ” in a de¬ 
termined direction. This is due to the fact that the observations were made 
at a time when there ■were almost daily formations of stormy squalls accom¬ 
panied by an extraordinary abundance of atmospheric parasites. 

It is on the other hand now proved that in French West Africa sue h 
parasites appear on a regular front of immense length, but with more or 
less marked sinuosity and with a general direction E-W, 

From observations made with antennae during a longer period, M 
Serand draws on the other hand the following conclusions : In Gui 
nea, stormy formations are accompanied by a peculiar abundance of, at¬ 
mospheric parasites, a sort of preparation by electric artillery, a pheno¬ 
menon which generally exhibits a fairly regular progression. After 
a certain time from the commencement of listening, the discharges are 
succeeded by a rhythmic noise which Serand compares to that of 
frying, interrupted by periods of more distinct spankings more or less pro¬ 
longed. Taking into account the average velocity of stormy squalls 
estimated by Henri Hubert, at about 60 km, an hour,'it is thus possible, 
with the installation described, to forecast the arrival of a storm 250-300 km. 
'distant and therefore 5-6 hours before its arrival over the stations. 

The following examples illustrates the progression of the sound of the 
" parasites ” indicated : — 

, At 6 a.m. = 2 (index of sound) ; at. 9 a. m. = 2 ; at 2 p. m, — 
4 {continuous sound); at s.p.m. = 4 (discharges at intervals); at 5.30 arri¬ 
val of the squall over the Station. This listening through wireless tele¬ 
graphy enables, in a certain sense, weather pulse ta be felt. 

im , . ■ ' ' ' ■ ■ 
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Certainly the best solution for giving greater value to this method would 
be the employment of registers which would automatically record the at¬ 
mospheric parasites, were it not for the fact that their use in restricted by 
the high cost. Undoubtedly, however, such apparatus and the direct 
observations indicated by, it, may be a valuable factor, the use of which 
would tend progressively to become more common for forecasting weather 
in any given region and with great advantage especially to agriculture. 

A. Fa. 

152. Weather Conditions and the Yield of Almond Trees. 

KrEBIA F. Fa previsions delPentita del prodotto del mandorlo di iin’an- 
nata in base all’andamento della temperatura dell’atia ed alle precipitazioni 
nel trimestre gennaio-marzo. Rendiconti della R. Accademia nazionale dei 
Lineal , Vol. 1 , ser. 6, half year 1, No. 9, pp. 548-552. Rome, 1925. 

Variations in the yield of almonds are noted, from year to year, some¬ 
times so considerable as to affect the importance of the crop to a large 
degree. It is considered that a rapid fall in the temperature of the air and 
a succession of more or less intense frosts during the period when the 
almond trees begin to set their fruit, are the causes which more or less 
directly produce such variations, since in that case not ail the small 
almonds, exposed to such conditions without protection, come to 
maturity. 

More important than the sudden fall in temperature which has more 
influence than any other local conditions affecting the crop, are the general 
climatic conditions and for this reason the author has made investigations 
with respect to the general climatic conditions during the period from 
January to March ir Apulia and Sicily, studying them with regard to 
the crop. 

From the data collected, a relation has been shown between the ther¬ 
mal and pluviometric variations and the yield of the crop. Not only 
the falls of temperature in March have a decisive reaction on the value of 
the crop, but the whole course of minimum temperature and rainfall 
throughout the period from January to March also affect the crop. Uni¬ 
form deviations in the minimum temperatures in the three months men¬ 
tioned, in conjunction with not too heavy a rainfall, constitute the best 
conditions, which are less favourable when such uniformity is lacking 
and when, after a warm January, a cold February and March follow with 
heavy rainfall irregularly distributed over the region. 

On the basis of the meteorological observations of the current year 
the author predicts that the crop will be approximately normal in Sicily ; 
it will be slightly below r normal in Apulia, because some species of almond 
tree were caught by falls in temperature while they w r ere in full blossom. 

A. F. 

Fertilisers and other Products Useful to Agriculture , 

153. Investigations on Stable Manure. 

ZiEUSTOREF and, Zimmermann H. (Agiikultm-Chemisclies Institut der 
Universitat Konigsberg), Der Stalldiinger, seine Aufbewalrrung mid Behand- 
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lung ini Wirtscliaftsbetriebe und sein Gehalt an wiclitigeu Pikiuzeimaln*- 
stolen unter lieutigen Ftitter migsverlialtnissen. Landwi risehcijtlichc ] a hr bite her, 
Vol. LXX, No. 2, pp. 236-283. Berlin, 1925. 

The value of stable manure depends principally on the composition, 
of the food given to the animals and on the method of storing and treat¬ 
ment of the manure. War conditions have brought about considerable 
changes in the feeding of cattle and consequently a decrease in the value 
of stable manure, a decrease which, in the case of Germany, was estimated 
in 1920 at 250 000 tons of nitrogen and 70 000 of phosphoric acid. 

The object of this work is to define the present conditions and to esti¬ 
mate the present value of stable manure for application to the land. Peat 
is often used now as a litter, which entails a further decrease in uiauurial 
value. 

The values found by the author are compared with those previously 
ascertained by other investigators. Thus we have for stable manure, 
estimating the dry matter at 25 %: 


Stutzisr’s values .... 

H 0 I 2 >EFLEISS’ .. 

The author’s » . . . . 


P-A 


N 

ICO 

0*350 

0/ 

:o 

0.700 % 

0.800 % 

0.270 

% 

0.543 % 

0.666 % 

0.200 

% 

0 . 53 S % 

0.602 % 


Sttitzer's values however, cannot be 1 considered as average, but 
only as maxima ; on the other hand making the comparison with those of 
Hoedefleiss, which may be taken as corresponding to average conditions, 
it appears that there is at present in the case of stable manure a decrease 
of about 25 % in phosphoric acid, while nitrogen and potash may be taken 
as unchanged. 

The following are the values for sheep manure on the 32 % of dry 


matter:— 

P a 0 5 N IC" 

Stutzer’s values. 0.250 % 0.850 % 0.670 % 

The author’s 3) .. 0,365 % 0.785 % 0.715 % 


The higher values for phosphoric acid and potash are attributable to 
the fact that the manure was in a more advanced state of decomposition. 
In the case of manure heaps in the open, the author obtained 


P„ 0 5 . o 232 % N. 0.449 % K .A 0.557 %. 

which are all less than the lowest values given by Stutzeiu 

The author's researches indicate that in large farms the feeding of 
cattle is now much improved and that the manure is being properly stored ; 
the conditions on small farms, for which considerably lower values were 
obtained, are less favourable.. The new system of treatment of manure 
by fermentation at high temperature is not yet common in Germany ; on 
the only farm visited by the author the required temperature was never 
attained. 

■ Analyses of drainage effluents from horse stables have shown consider¬ 
able differences, namely:— ■ 

for, nitrogen from o.xi to 9.92 gm, per litre, and potash from 0.43 to 
17.87 gm., with, prevalence of the lower values, .so that more than half the 
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samples (55 %) contained less than 2 gra. of nitrogen and 5 gm. of potash 
per litre. The average values are 2.52 of nitrogen and 5.69 of potash, 
which are very similar to those of Stutzer who obtained 2.3 and 4.6. The 
proportion of KhO/100 N. varies from 70 to 24. 

The drainage effluent gave an average of 7.33 of potash and 3.57 of 
nitrogen ; the proportion ICO/ioq N varied from 35 to 76. 

The differences in the results vary considerably according to the size 
of the farm and to the various conditions of storage. 

From the investigations recorded it may be concluded that the storage 
and treatment of manure still result in considerable loss which, so far 
as nitrogen is concerned, is capable of being much reduced by means of 
scientific treatment. 

It should also be kept in view that, the present methods of feeding ani¬ 
mals, results in a considerable decrease of phosphoric acid, while deficiency 
of protein in the feeding' is not reflected in a corresponding decrease of 
nitrogen in the manure. The values for potash remain unchanged, or even, 
at least as regards the drainage effluent, seem to have slightly increased. 

A. F. 


154. Sugar-Cane Trash as Manure. 

Hardy Prof. F. Tropical Agriculture , Vol. II, No. 6, pp. 121-122. Tri¬ 
nidad, 1925. 

The investigations at Rothamsted have shown that micro-orga¬ 
nisms, responsible for the breakdown of straw, cane-trash and similar 
vegetable matter that may be applied to the land, require nitrogen for 
their sustenance. Consequently, nitrogen in the form of urea in urine, 
or other compound, must be added before satisfactory cellulose fermen¬ 
tation can be obtained. If not added, the micro-organisms may draw 
on the nitrogen reserves of the soil, and this may lead to diminished crop 
yields. 

Cereal growers have found that ploughing in fresh straw generally 
results in a depression in yield of the succeeding crop. The investigators 
at Rothamsted suggested that a leguminous crop should immediately 
follow the application of fresh straw, as that crop would be independent 
of nitrogen supply, and would provide sufficient nitrogen for the straw- 
decomposing organisms. 

The action of straw chaff upon the development of root nodules of 
soya beans,was studied, and a large increase of nodules was found to 
follow the addition of straw. However, the yield of the crop was not 
increased, because although the straw stimulated the infection of the . 
roots with nodule organisms, it did not increase root growth. 

Subsequently the combined action of straw and phosphate was tested, 
as it is well-known that phosphates stimulate root growth. The result 
was successful in preliminary trials and it is expected that a new system 
of manuring will be evolved, by which unrotted straw may be applied to 
the soil, followed by, a leguminous crop manured with phosphates. In 
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this way nitrogen losses usually 'attendant upon the incorporation of 
cellulose material into soil may be overcome. 

It is important that sugar-cane planters should take steps to con¬ 
serve, or to build up the supply of organic'matter in the soil, if serious 
deterioration in fertility is to be avoided. W. S. G, 

135. Guano-producing Birds, 

Murphy R. C. (Amef. Museum of Natural History). The Most Valuable 
Bird in the World. The National Geographic Magazine , Vol. XLVI, No. 3, 
pp. 278-302, 20 fig. Washington, D. C., 1924. 

If the advantages which various species of birds bring to humanity 
are expressed in hard cash, undoubted!}" the first position belongs to 
those which produce guano and especially to the Peruvian cormorant, 
called " guanay A Phalacrocorax bougainvillei . 

The habitat of this species is restricted to coastal waters of the arid 
western shores of South America between Punta. Pariiia, to the south of 
the Gulf of Guayaquil and Corral, in Chile. This stretch of coast, approxim¬ 
ately 2 400 sea miles in length, is washed by a narrow oceanic current 
the Humboldt Current, which is considerably colder than the surrounding 
waters which have a temperature of 25-27°, while that of the current is 
about 15° On account of the low temperature innumerable marine or¬ 
ganisms live in the waters of the current, such as anchovies and other 
small fish which constitute the food of the Peruvian cormorant. They 
belong entirely to the Humboldt current, and move up and down the coast, 
following the fish, but never wandering beyond the limits of the current. 
The adjacent islands have the same desert character as the coast and to 
this fact is due the important economic character of the birds since their 
excrement has been accumulated on the islands without undergoing decom¬ 
position. Along the arid coast of Peru, where tempests are unknown, move 
dense flocks of guanays catching in their flight the fish which are .nearest to 
the surface, 1 At other times when the guauayes return to their nests 
from distant places where they have gone to get food, they fly in a 
dense unbroken stream which continues to pass for four or five hours. 

The flocks, however, do not leave their nests without less ado in. the 
morning, Some scouts go first who fly about here and there, rather high 
up, until their dropping and their divings indicate to the company left 
behind that the harvest may be good. The dense flocks than fly head¬ 
long and rapidly gorge themselves ; in a shot guanay, were found 76 an 
diovies 10-12 cm in length. 

The guanay ■ stands erect and walks like a penguin. It is about 50 
cm.,high and weighs a couple of kg. It has a glossy neck, green and 
blue-black and the back is also similar, while it is white in front; during 
the pairing season a crest of feathers develops on the back of the head. 
The iris is brown, the eye is surrounded by an a,ea of naked green skim 
The feet, are pink. 

They live in very numerous colonies of about a million ; on the slopes, 
sheltered from the wind, of the Peruvian islands, the density is such that 
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there are three nests to every square metre of surface. Each pair rear 
a couple of broods a year. 

They are not frightened by noise, not even of gun-fire, but rather 
by tlie sight of unaccustomed movements ; they then fly away and the 
motion of the wings of so many birds produces a roaring comparable to 
that of a, train in a tunnel. During their resting on an island, the guanayes 
are fouled with fresh guano, from which they clean themselves flying at 
a certain distance on the lee-side of the island. The enemies of the guanay 
are mainly vultures and condors which feed on the eggs which ther" some¬ 
times destroy by thousands. The guanayes are also infested with parasites 
(Mallophaga) which however, do not cause serious harm. 

The collection of guano is now regulated by the Peruvian Govern¬ 
ment, while for some tens of years it was so chaotic and unregulated that 
it had led to the exhaustion of the old deposit. It is now raised to the 
dignity of a real industry, centred in the National Guano Administration 
which has made a regular sanctuary of each of the bird islands, always 
closed to unauthorised visitors. For each group there is a competent 
guardian who resides on the spot; clandestine extraction of guano is strict¬ 
ly prohibited, as is also the stealing of eggs. 

There is a technical management which has carried out important 
researches in meteorology, zoology and on the diseases of the guanay. 
Every island is subject to a kind of rotation by which the birds are as¬ 
sured of tranquility for their nests. Some ten years ago, the quantity 
of guano extracted annually was less than 25 000 tons, it now amounts to 
90 000, of which 70 000 are used in Peru itself and the rest exported. 
These are low figures compared with the millions of tons which were shipped 
from ports in Peru during the last fifty years of last century. But the 
old abusive exploitation exhausted the ancient reserves to such a degree 
as to bring about such depletion that the guano was no longer even suf¬ 
ficient for local requirements. With the new method, the colonies are 
repopulated and future production is assured. A. E. 

>56. Field Investigations with Rhenania Phosphate. 

Gisevius Dr. and Kxi'roeir Asst. Dir. Felddiingungs versa che init Rhe¬ 
nania- Phosphat zu verschiedenen landwirtsclia ftliche Ku Itu rpfianzen. Deutsche 
Lan dwirtsch aftliche Presse, Year EH, No. 11, pp. 129-130. Berlin, 1925. 

. The " Rhenania ” union of chemical works have produced since the 
war from chalk-phosphates and Eifel-Phonolites by crushing, mixing and 
drying in rotatory-furnaces, a phosphoric acid manure, which though con¬ 
taining originally only 12-14 % of P i2 0 5 , now contains as.much as 25-30 % 
of ‘ 4 citrate-soluble ” PX> 5 . This considerable increase has been brought 
about by a series of improvements in the methods of production. It 
should also be pointed out that “ citrate-soluble ” means the degree of 
solubility as determined for commercial purposes. Superphosphate contains 
“ water-soluble ”, basic slag contains “ citric acid-soluble” and Rhenania- 
phosphat contains “ citrate soluble ” P 2 0 5 . The latter also contains 30- 
40"% of lime, which gives it a basic character, and it also contains 2.5 % 
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of pure potash. Being very finely crushed it mixes thoroughly with the 
soil, is very dry and does not decompose. It is thus a very valuable pro¬ 
duct, which on account of its chemical and physiological properties can be 
used regardless of the character and the reaction of the soil. 

To investigate the practical results which might be obtained with 
this fertiliser, a series of experiments was undertaken in the years 1922-24 
by the Agricultural Institute of the University of Giessen. These investiga¬ 
tions were extended to very widely differing soils and climatic conditions 
and had for their object in the first place, to investigate the specific in¬ 
fluence of Rhenania-phosphate itself, and secondly to compare its action 
with that of the two other P. 2 0 5 fertilisers on the same soil. Tor each in¬ 
vestigation, there were 2-3 plots of ground, each of 100 sq. metres. Each 
plot received an adequate amount of N and K,0 manure and was tilled 
in the locally customary manner. The hoed crops received a fair or 
heavy farmyard manuring. The R.-Pliosphate was applied before tilling 
(on the average of 18 % P 2 0 5 content .at 0.35 marks per kilo per cent.), in 
the following amounts : 3 quintals per hectare under corn at a cost of 18.90 
marks, partly 3 partly 4 q. per hectare under hoed crops and grass at a cost 
of 25.20 marks. In the case of r}^e It.-Phosphate gave an increased yield 
of 268-442 kg. per hectare, which after deducting the above cost gave a 
net gain of a hectare. The corresponding data for spring-barley and oats 
are: 


Barley 238 kg.-310 kg. corresponding to 35.40-51.96 marks. 

Oats 506 kg. corresponding to 66.96. marks. 

Decrease of the danger of storage, acceleration of development of the 
grain and of ripening, are a few of the effects of P c 0 5 manuring. In the 
presence of an excess of nitrogen it tends to prevent a too luxurious leaf 
.growth. 

In the case of kolil-rabi its use caused an increased yield of the value 
of 33.12 marks to 123 marks per hectare. In the case of potatoes it gave 
an increased yield of value 14.82 to 3S.44 marks per hectare., It should, be 
pointed out, however, that for hoed crops R.-Phosphate proved superior 
to the other two P 2 0 5 manures for 50 % of the investigations, white in 
25 % of the cases no comparisons were instituted, and in the other 25 % 
the superphosphate and basic slag were found to be better manures* But 
even in this case R.-Phosphate accelerated the ripening and increased 
the quantity of reserve material accumulated. 

In the case of grass land R.-Phosphate also has a very, beneficial in¬ 
fluence especially on the Eeguminosae, which supply N to the soil. In 
two different sections on 5 meadows the value of the hay gathered was 
increased by 7.80-19.42 marks per hectare by the use, of R.-Phosphate, 
which shows a considerable gain. Also, the quality was improved.' 

Where it is the custom to apply farmyard manure .every three years, 
the addition of P 2 0 5 is of value. Rhenania-Phosphate, being a concentrat¬ 
ed fertiliser, saves transport costs, and as it is suitable for all types of soil, 
is worthy of careful attention. V. E. 
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157 . Field. Experiments in Ireland in 1924* 

Journal of the Department of Lands and Agriculture, Vol. XXIV, No. 4, 
pp. 434-431;. 'Dublin, 1925. 

Details are given of field experiments carried out in Ireland during 
1924, which included trials of phosphatic fertilisers, crop variety trials 
and experiments on the value of lime to a rotation of crops. 

“ Peerless ” basic phosphate, produced in Belgium, gave results equal 
to those of high grade slag in the case of crops, and on pasture produced 
earlier growth than any of the other forms of phosphate tested. 

Of the mineral phosphates, Gafsa appears to be the most effective. 
A mixture of Gafsa and superphosphate in equal proportion is now on 
the market and contains about 45 % total phosphates. 

The trials with varieties of wheat showed #f Queen Wilhelmina ” 
to be the most prolific winter wheat for general cultivation, but the 
variety is very susceptible to yellow rust. Yeoman wheat is superior in 
milling quality, strength of straw and rust resistance. 

The oaf trials showed Victory II to be the most prolific variety, 
but as regards strength of straw and resistance to lodging it is inferior to 
Banner, Black Tartary 2, and Record. Black Bell III, a black oat, has 
proved to be ver}^ prolific, produces a long and fairly stiff straw and 
ripens early. Both varieties are pure line selections from Svalof. 

W. vS. G. 

158. Effect on Nodule-Formation and Seed Production of Growing 

Soybeans on Soil treated with Sulphur Dioxide. 

IvKONARD T. B. and Newcomer S. H. JnL of American Society of Agro¬ 
nomy, Vol, 17, No. 6, pp. 309-312. Geneva, N. Y., 1925. 

Treatment of field soil with sulphur dioxide and formaldehyde in 
1 % concentration showed that nodule formation was inhibited 011 the 
upper parts of the roots of Peking soybeans. " Sulphorm A a combin¬ 
ation of the two above-mentioned substances, applied in the same con¬ 
centration, did not inhibit nodule formation to the same extent. 

No beneficial effects were noticed in the crops, except with Sulphorm, 
which gave 20 % more seed than the average of three controls. 

W. S. G. 


159. The Action of Dilute Sulphuric Acid on Cornfields. 

Rabat*; E. Action de l’acide sulfurique dilue dans les champs de eereales. 
C, R. de VAcademic de$ sciences, Vol. 179, No. 22, pp. 1285-1287, Paris, 1924. 

Dilute sulphuric acid sprayed on the soil rapidly attacks the mineral 
constituents, producing sulphates which, in dry weather, appear on the soil 
as a white powder. It increases the hydrogen-ion concentration, but col¬ 
loidal clay minimises ■ the sharp variations of acidity., , The action is 
energetic and results in an increased yield which will not fall off if the 
sprayings are made on dry soil, or during drought. On plants it has a de- 
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hydrating, but not toxic action, proportionately stronger when the plant 
is young and during dry, warm, bright weather. 

Experiments have been made of spraying 1000 litres of 10 % solution 
of sulphuric acid of 65° Batime, per hectare ; the sprayings were made in 
December-} anuary in the warmer parts (Italy, Provence) and in March- 
April in the cooler areas (Touraine, Beattce). In these conditions various 
herbaceous plants are killed immediately (ranunculus, matricaria, medicago); 
others (popp3 ? , vetches, vetchlings, cornflower) are only killed with a 12% 
solution ; some plants (rye-grass, wild oat, garlic, grape-hyacinths) are 
resistent to the treatment. 

In fields of oats and spring barley, the application of a 4 % solution 
is sufficient to kill sinapis ; the time recommended for Central France is 
about the second fortnight of April. 

Cereals with smooth erect leaves, covered with cutin, with the ears 
still covered, are slightly scorched and bleached by the acid, but eventually 
produce strong stems and full ears, slightly late in reaching maturity. 
Sulphuric acid is also useful against cuscuta, mosses, algae and especially 
against certain fungi, such as Leptosphaeria herpotrichoides and Ophiobolus 
g raminis. 

It is always advisable to make a preliminary experiment on a plot of 
ground in order to ascertain the most suitable dose ; the result is apparent 
in a few davs. 

A. F. 


Agricultural Botany , Chemistry and Physiology of Plants , 

160. Bacteriophagi in the Nodules of Leguminous Plants. 

Gerrexsbx P, €., Grijns A., Sack J. and Sohhgex H. h . (Rijks- 
iandbouwp roefst ation Groningen). Het voorkomen van een baeteriophag 
in de wortelknolletjes del* Leguminoseu. Vevslagtm van Landboitivkimdige 
undcrzoek ingen dev Rijhslandboivwpvocfstation. No. XXIX. pp. 1-6, 3 fig. The 
Hague, 1924. 

Bacteriophagi have been isolated, from the root nodules of clover, 
lupines and serradella ; this statement may explain the fact that inside 
such nodules the bacteria may disappear. These bacteriophagi appear to 
be specific in their action in respect to the bacteria which form the root 
nodules of the leguminous plants mentioned. 

In addition to the nodules, the bacteriophagi have also been isolated 
from the roots and' the stalk, but not from the leaves. They have also 
been isolated from garden soil and that of fields but not from that of 
woods and heaths. 

These bacteriophagi withstand a temperature of 6o° to 65° C. for 1,5 
minutes, are resistant to drying and pass through thin collodion membranes. 
Their resistance to the ultra-violet lays is at least eight times greater 
than that of' the relative bacteria. 


A. F. 
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t6x, The Age- Area Hypothesis in the Study of Flora. 

GrEENMAN J. N. (Missouri Botanical Garden). American Journal of 
Botany , Vol. XII, No. 3, pp. 189-193, x map. Lancaster Pa, 3,925. 

Tlie age-area hypothesis may have considerable importance in the 
study oi flora, inasmuch as it simplifies many problems of botanical 
geography in the determination of the phylogenetic relations and in the 
evolution of groups of plants. This hypothesis assumes that the area oc¬ 
cupied by a species depends on the age and, vice-versa, the age of a species 
is proportional to its geographical area. In other words, the area occupi¬ 
ed in a given time, in a given country, by a group of allied species (not 
less than 10 in number) depends, principally — under approximately 
constant conditions — on the age of the species of this group in the country, 
such area however may become profoundly modified by the presence of 
barriers such as lakes, rivers, mountains, by changes of climate, by the 
action of man and hy other ecological factors. 

The present paper relates to the three divisions of the genus Senecio : 
Convolvuloideae, Streptothamni, Pruticosi. Each of these groups has a 
geographical distribution which/ in South America, is extended in a con¬ 
tinuous series in longitudinal direction (N-S). There has been a rapid 
migration northwards by these three groups, a migration which is extended 
along two lines towards Mexico and Cuba. 

In the same group the species show a more or less definite relation 
between the area occupied and the age of the species themselves. This 
is evidenced by the greater stability of the morphological characters of the 
species which occupy large areas compared with those which axe found 
over a limited area. 

The species of the three groups considered are more or less woody; 
the greater part of them are of recent origin compared with other species 
oi the same groups or with woody plants of allied groups. The origin of 
the respective species is not to be attributed to great changes but rather 
to natural selection which lias been confirmed in the course of the relatively 
rapid migration northwards. Targe and small changes may have occurred, 
but they constitute a factor of relatively small importance. 

This article recognises that Willis' age-area hypothesis is fruitful and 
calculated to stimulate interest in the study of botanical geography. 

A. E, 


162. The Problem of the Constitution of Starch. 

Philia M. Contributions au probleme d.e T ami don. Bull, de la Sociele 
botanique de Geneve , XX Ser., Vol. XVI, pp. 519-553. Geneva, 1924. 

The investigations of the author show that starches derived from 
various plants have different constitutions. If, by means of the iodine 
reaction, the process of depolymerisation with amylase of barley is follow¬ 
ed, it is observed that the starches of Solanum and arrowroot give a rapid 
liquefaction with pure blue coloration, while rice and wheat starches give 
an old-rose or rose-purple coloration. In the former case there is up to 
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the end an excess of amylase' which determines the permanence of tlie 
blue colour, while m the latter the preponderant amylo-pectin imposes its 
own specific colour ability. This specific character is maintained if, 
instead of using the starch solution, the false solution of the corresponding 
so-called soluble starch is used, though in that case the amylo-pectin. 
lias disappeared. The specific colourability, in the second case, is not due 
to the possibility of providing a pectin (gelatin form), but to the exis¬ 
tence of a fundamental aggregation of polysaccharides which are coloured 
rose-purple by the iodine. It is also maintained by using reagents (lime, 
chloride of calcium, caustic soda, etc.) which tend to bring about a tauto¬ 
mers sation of the polymerised colloidal complex masses. 

If the chemists finally agree regarding the nature of the fundamental 
body, or bodies, which constitute the starches, the biologist must consi¬ 
der the manner and degree of polymerisation of the two categories: — 
amylases and amylo-pectins wiiick determine the specific character of the 
starches and of the substances which form the basis of such sx>eeifie 
character. 

The writer has also studied the phenomenon of the fixation of the amy¬ 
lase (Am,bard's phenomenon), in which the granules of starch mixed with 
a liquid containing amylase almost entirely fix the latter and the new 
complex :— crude starch + amylase — shows such stability that the 
ferment (defixation) cannot be regained without tbe recurrence of 
starch paste, glycogen or dextrin. 

The author’s experiments do not fully correspond with those of Am- 
bard, a.s the former only obtained partial fixation of the amylase,. 
The starches, then, do not all behave in the same way ; thus wheat and 
potato starches fix the amylase of barley, while those of rice, beans, arrow¬ 
root, and barley do not fix it. 

Various conditions, then, influence fixation, such as the concentration 
of the amylases, the reaction of the medium (an acid reaction is more 
favourable) ; the presence of phosphates and glycocoll (the former act in 
a more favourable sense than the latter). 

An important observation is .hat fixation is checked by citrates and 
oxalates in the process of coagulation by enzymes. 

A. It 

163. The Significance of Copper, Manganese and Zinc in Forage Crops 

and Foods. 

Me Hargue J. S. Journal of American Society of Agronomy , Vol. XVI 1, 
No. 6, pp. 365-327* Geneva, N. Y., 1924. ■ 

The object of the article is to present data showing the occurrence 
and proportion of copper, iron, manganese and zinc in certain plant pro¬ 
ducts, and to draw attention to their significance. 

Fertile soils contain small amounts of copper, manganese and'zinc, 
which are absorbed to a slight extent by plants and stored in the 
leaves, pericarps and germs of the seeds. When maize, wheat and; rice 
are highly milled, the'resulting' meal, flour and polished rice are deprived 
lies] , , : ■ . ,, ■ 
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of tlie greater part of the compounds of copper, iron, manganese and. zinc, 
which appear to be factors in animal nutrition. Some depleted soils 
may require the addition of small amounts of copper, manganese and 
zinc in order to restore and maintain productivity and to produce a food 
sup-ply containing the vital factors in normal proportion. W. S. G. 

3vu. The Importance of Iron for Plants. 

Marsh R. P. and ShivK J. W. (New Jersey Agricultural Experiment 
Station). The Botanical Gazette , Vol. EXXIX, No. 1, pp. 1-28, bihl., 2 fig. 
Chicago, 1925. 

The work of the authors was done with the object of elucidating the 
relations between the iron content and the conditions of the plant (normal, 
chlorotic, toxic). A small quantity of iron, uniformly distributed, seems 
necessary for the health of the plant. The iron should be in the lowest 
concentration possible and scarcely greater than that which causes chlo¬ 
rosis owing to insufficiency oi iron. When the concentration is greater, 
either toxicity is caused owing to the content being too high throughout 
the plant, or else chlorosis, because the iron is localised in the roots and 
stem and is unable to reach the leaves in sufficient concentration for the 
adequate formation of chlorophyll. To obtain a uniform distribution 
of the iron it is necessary to make frequent small additions, taking the 
state of the plant into consideration ; the addition of iron at stated in¬ 
tervals, previously arranged, is not recommended because the requirements 
of the plant in iron vary according to the stage of its development. 
The determination of the balance of iron is very delicate, inasmuch as 
the plant requires that the iron should be within very narrow limits of 
concentration in order to produce satisfactory growth. A. F. 

165. The Constituents of the Sap of the Vine. 

Worm Am A. (Department of Physiology and Biochemistry, Univ. of 
Leeds). The Biochemical Journal , Vol. XVIII, No. 6, pp. 1187-1202, 1 fig., 
bib!, London, 1924. 

The sap obtained from a vine which “ weeps ” is a dilute solution of 
organic and inorganic substances, containing 1.56 gm. of solid matter per 
litre, of which about one-third is inorganic matter. 

The organic constituents are principally:— sugars (glucose, fructose 
and a very small quantity of saccharose) and organic acids (oxalic, tar¬ 
taric, malic and succinic) ; the amount of the latter exceeds that of the 
sugars. 

The mineral salts consist of:— chlorides, sulphates, nitrites, nitrates* 
silicates and phosphates of sodium, potassium, calcium, iron, magnesium 
and, in smaller quantities, of manganese and aluminium, 

A very small quantity only of organic nitrogen is found, probably 
contained in the enzymes ; the remainder of the nitrogen is in the form of 
nitrites and nitrates, though possibly there may also be some as amino- 
acids. 
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In the concentrated sap no trace can be found of lipin. A substance 
similar to fats was isolated, but in such a small quantity that it could 
not be identified ; it was probably a mixture of neutral fat and free fatty 
acid. In the sap enzymes were also found diastase, peroxidase, and a 
small quantity of catalase ; on the other hand, maltase, invert&se, lipase, 
protease, glycerophosphates and renin were absent. A. F. 

166. Relation of Salt Concentration of Culture Solution to Transpira¬ 
tion and Root Respiration. 

NEWTON J. X). Scientific Agriculture, Vol. V, No. 10, pp. 338-320, Ot¬ 
tawa, 1925. 

The author’s experiments showed that the rate of plant root respir¬ 
ation, as related to transpiration, is increased when the salt concentra¬ 
tion of the culture solution is increased. This indicates that as the con¬ 
centration of the solution is increased, the plant must expend more en¬ 
ergy in absorbing a given volume of solution. 

The concentration of the soil solution is one of the factors governing 
water requirements of crops, and this concentration may be modified 
to some extent by cultural and manurial treatments. W. S. G. 

167. The Influence of Nitrites on the Growth of Plants. 

' Pbhbr D. and Vagi I. (Botan. Inst, der Kg!. ungar. Hoehschnle in 
Sopron). Untersiichungen fiber die Binwirkung von Nitriten auf das Wachs- 
tmn der Pfianze. Biochemische Zeitschrift , Vol. CBIII, No. 1-2, pp. 1:56-158, 
Berlin, 1924. 

Some Hungarian alkaline soils contain a certain quantity of nitrites 
corresponding to 0.000 05 %. From the authors’ researches, it appears 
that quantities even a thousand times gteater are not prejudicial to 
vegetation, inasmuch as no toxic symptoms were observed four weeks 
after the addition of over one gramme of NaNCX for each kg. of soil. 

The presence of traces 1 of nitrites in soil can therefore have no in¬ 
fluence on plant growth. A. F. 

168. The Effects of the Injection of Various Substances on Plants. 

Nicoeau G. Actiunea injeetarei difeiitelor substunte la plante ”, Buie- 
Until Agricullurei, Vol. IV, Nos. 10-12, pp. 67-80. Bucharest, October-Becembcr 
^ 1924- 

The author gives an interesting account of experiments, made over 
. four years, on plants in all stages of growth from March to October grown 
in experimental plots of the Agricultural College of Cluj (Transylvania). 

Having studied the, effects of numerous injections made in men and 
animals, the author’s object was to ascertain the results of injections of 
various substances, on plants. 

,,Ten plants having swollen tubular stems and leaves,.' namely; — 
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Allium Cefa, Taraxacum officinale , Urtica dioica, Landum album , Conium 
maculatum , Chairatus marrubiastrum , Sonchus arvensis , CucurMia Pepo, etc., 
were chosen for the experiment. 

The results obtained were that almost all the solutions were absorbed 
and circulated in the organism of the plant. Certain substances* such 
as glucose, were assimilated, by the plant, as food: other substances 
poisoned the plant, such as sulphates of copper, zinc, chloride of sodium, 
etc. The author points out that all depends on the dose and the concen¬ 
tration of the substance introduced, on its density and also' on the age of 
the plant. For instance it has been found that nitrate of potassium in¬ 
jected into an onion plant or other plant, has a plasmolysing effect, while 
if injected in concentrated solution and in large doses, this salt has a toxic 
effect. The ions of copper have generally a toxic effect on plants, especially 
on adult plants, sulphate of zinc is also toxic. It was found by experiment 
that adult plants are a thousand times more resistant to poisoning with 
copper salts than is the case with germinating plants. Glucose, galactose 
and other sugars, not only have no toxic effect, but form suitable food ma¬ 
terial. 

It was generally observed that the plants behaved absolutely like 
animals as regards the substances introduced into their organisms. Only in 
the case when the solution acts in a reflex manner on the nervous system is 
the resistance of the plants to poisoning much greater than that of animals, 
plants being unprovided with a nervous system. 

In conclusion the author shows that with the adoption of this experim¬ 
ental method in the vegetable kingdom, two benefits would result — one 
in the theoretical scientific field and the other in the field of practical 
application. From the former standpoint the author remarks — “I be¬ 
lieve that plant physiology may obtain great benefit, because many phe¬ 
nomena may find new explanations. In agricultural science a number 
of capital questions may be cleared up by the application of this method, 
as, for example, that of “ catalytic manuring ” and mention is made in 
this connection of Gabribb Bertrand's experiments and theory. 

h. I* 


169. Catalase in the Germination of Rice. 

Morinaga ToshiTARO (Kyushu Imperial University Fukuoka). The 
Botanical Gazette, Vol. LXXIX, No. 1, pp. 73-84, bibl. Chicago, 1925. 

The amount of catalase in dry rice is much less than that found in 
wheat, barley, oats, rye, of which, at most, it' forms one tenth. When 
however rice germinates aerobically, an amount of catalase is found which 
is about seven tenths of that in wheat, barley, oats. 

During anaerobic germination catalase does not increase ; its formation 
is also reduced when germination takes place in a medium which contains 
a reduced amount of oxygen; it is inferred therefore that the proportion¬ 
ate increase of catalase activity is a function of the free oxygen in the' 
medium/ The free oxygen acts directly and indirectly on the develop¬ 
ment of the plumule and the radicle and also on the chlorophyll 
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The seedlings which have grown aerobically and contain much cata¬ 
lase, consume greater quantities of oxygen than those which are grown 
anaerobically with low catalase activity. The latter give off a relatively 


larger amount of carbonic acid gas. 


A. F. 


170, Hydrogen-Ion Concentration and the Development of the Pollen 

Tubes of Lathyrus odorains. 

Brinks R. A. (Agricultural Experiment Station, University of Wisconsin). 
American Journal of Botany , Vol XII, No. 3, pp. 149-162, 4 fig., bibl. Lancaster, 
Pa. s 1925. 

It is known that pollen can germinate in artificial conditions on agar 
containing sterile saccharose and saccharomycetes. 

In such circumstances, it is observed that the nuclei are situated in 
such a position that fertilisation may take place. These observations 
have particular importance because, the first factors of sexual reproduction 
being known, it may be hoped to arrive at a better knowledge of the pro¬ 
cess of reproduction and thus of certain problems relating to genetics. 
In ins experiments, the author has taken care to prevent the toxic effect 
oi the cations K and Na, which are introduced into the growth in the 
adjustment of the P H . The maximum germination percentage is ob¬ 
tained with P h 7-0, although the percentages obtained with P H 6.0 and 8.0 
are not much lower. It seems probable that, within these limits, the op¬ 
timum hydrogen-ion concentration for germination is not clearly fixed. 

The P H zone favourable for the development of the pollen tubes, is 
relatively narrow. The optimum is about 6.0, while above and below that 
point development decreases rapidly. It should be emphasised that for 
germination there is considerable tolerance with regard to pH, while for 
subsequent development there is a restricted tolerance. It is not improb¬ 
able that the hydrogen-ion concentration may modify the development of 
the pollen-tubes by a direct effect on the chemical reactions connected 
with the digestion of reserve materials. 

In these experiments, the author has noted that, even when the known 
variables are accurately controlled, variations in the germination and in the 
development of the pollen axe so considerable that it is necessary to 
make use of great numbers and to repeat the experiments in order to 
represent the facts statistically with a close approximation to accuracy. 

A. F. 

Plant Genetics . 

171, Crossings of Varieties of Maize, 

Koch L. and Schrbudbr W. Vergedjnksproef van Maisbastaardem 
Extract from Algemeen Lcmdbaiiwweekblad voor NederL- Indie, 1. half year, 
pp. 2-11. Bandoeng, 1924. 

^ Crossings of three varieties of maize {Saipan Corn,, Yellow Menado and 
White St. Croix) have given favourable results ; crosses were made between 
the first and each of the other two. 
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The yield of grain exceeded by 40-50 % that of the parents ; there 
was less tendency to lodging; a larger yield of leaves and stalks was ob¬ 
tained : the seed is less subject to mould (Aspergillus sp.). A. F. 

172. The Division of the Root and the Production of Seed in the 

Turnip. 

Passbrinx N. Sopra la influenza della divisione della radice di « Brassica 
rapa B » sulla produzione del seme. Bollettino della Societd botanica italiana , 
No. I, pp. 6-10. Florence, 1925. 

Division of the root was, together with grafting and multiplic¬ 
ation by buds, adopted with the object of increasing the production of 
seed in selected varieties of sugar beet. 

The author lias made similar experiments, observing that mutilation 
of the roots caused the loss of a certain number of individuals, a loss which 
became greatest (over x j 5 ) with the division of the roots Into four quar¬ 
ters. The total weight of seed produced on three experimental plots, in 
which had been placed entire roots, roots cut in two and roots cut in 
four, remained approximately equal, which shows that division would 
have caused an increase if the serious mutilation had not occasioned the 
loss of about 7$ of the plants. 

Mutilation considerably lowered the average yield per unit produc¬ 
tion of seed of plants thus grown and rather more with division in four 
than with division in two. Notwithstanding this, the production of seed 
in some cases exceeded the average of plants grown in normal conditions 
and actually in 13 % of the plants divided in two and in 4 % of those 
divided in four. Mutilation was likewise the cause of lowering the average 
weight of the seeds, which was proportionally greater according to the 
degree of mutilation. A. F„ 

173. The Chromosomes in S&cchstrum* 

Bremer G, (Plantkundige aan ket proefstation). De chromosomen bij 
priinitieve vormen van het geslacht Sacckarum. Archief voor de sidherin- 
dustvie in Nerdevlandsch-Indie , No. 16, pp. 477-508, 20 figs. Soerabaya, 1924 

In the Andropogoneae and in the Maydeae the chromosomes are 10 
in number or a multiple of 10 and also in the genus Sacckarum they are 
often found as a multiple of 10. 

It is probable that originally the number of chromosomes in this 
genus was 10 and that from it have been derived the present species with 
a larger number of ■ chromosomes. A. F. 

174. Report on Five New Hybrid Varieties of Tobacco. 

GUTIERREZ M. B. Philippine Agricultural Review , Vol. XVII, pp. 263- 
260, plates 6. Manila, 1924. 

The object of the hybridisation work was to obtain a combination 
of desirable wrapper leaf characters by crossing the Pikit Station 

[m~m] 
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varieties with Introduced varieties. The five hybrids obtained have ad¬ 
vantages over their parents in luxuriance, vigor, earliness, size of leaf 
and rapidity of growth. 

The author supplies botanical details of each hybrid. The article Is 
illustrated by excellent photographic reproductions. W. S. G. 


CROPS IN TEMPERATE AND TROPICAL COUNTRIES 
(Including Forestry). 

175. Influence of Spacing between Plants on the Yield of Maize. 

Schrbuder W. TJitkomsten van een plantverbandproef met geic Menado 
mais. Extract from Algemeen Landbouwweekblad voor Uederd-Indie, x half- 
year, pp. 1-9. Bandoeng, 1924. 

Experiments in spacing made by sowing the “ Menado ” variety of 
maize in furrows 3 feet apart and at distances respectively of 3, 2 2, 

1 y 2 feet. The spacing 3 ft. X 2 ft. gave the best results, as regards dry 
grain', in proportion to area. The yield of dry grain for each stool was 
proportionally greater with the wider spacing of the plants. The total 
number of stools per unit of area was of course greater with the narrower 
spacing, but the a\ T erage weight of each plant, was, on the contrary, pro¬ 
portionally less. With the wider spacings the stems each formed two 
or even three tillers; with spacings narrower than 2 % feet each stein, 
formed only one tiller. As a rule the Menado variety has only one tiller, 
but may have more under good conditions. With spacings narrower 
than 2 feet the plants lodged, A. F. 

176. A Valuable Swamp Grass, 

Addas J. W. Journal of the Department of Agriculture, Victoria, Vol. XXX.IT, 
Part. 6, pp. 366-369. Melbourne, 1925 

Indigenous swamp plants are generally of low nutritive value, and 
certain grasses that have been introduced to replace them have not 
proved strong enough to overcome the local growth. 

The plant Glyceria aquatica, Wahlemb, “Water Spear Grass or Reed 
Meadow Grass ”, however, has been tried in various parts of Australia, 
with satisfactory results. 

Fodder may be obtained from these plants during eight or nine months 
of the year, and as much as 50 tons of green fodder per acre have been cut. 

As regards protein contents, Glyceria aquatica contains 7,67 %* 
as compared with Japanese Millet 6.43 %, and Paspalum dilatatum 6.31;%. 
The grass is relished by' all kinds of stock, W. S. G. 

, , ' 1 / 
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177. Production of Long Stapled Cotton in India. 

Ko'lWR <L h. (Cotton Breeder, Dharwar.). Agricultural Journal of India , 
Vol XX, Pari Ill, pp. 105-199. Calcutta, 1925. 

There Is a great shortage of long stapled cotton, and an increase 
of 100,000 bales of this type is more important to the world than 1,000,600 
bales of short stapled cotton below 7 / s inch. 

The great bulk of the Indian crop is of decidedly short staple, and 
the Indian mills consume nearly 80 % of the good cotton produced. 

Kiirapta cotton, of medium staple, gives only 25 % of lint on ginning, 
but was found to contain higher ginning strains, and by isolating one 
of them, the percentage has been raised to 28 %, an important increase 
in yield obtained without change in any methods of cultivation. 

Two pure strains, were crossed, one of Kumpta with ~ a ginning 
percentage of 28 and a long staple (1 inch), and another of neglectum rosea 
with a ginning percentage of 36 and a staple of y 2 inch. After five years 
selection pure strains have been obtained combining the desired charac¬ 
ters of both, parents ; the strains will shortly be issued to replace Kumpta 
cotton. . 

In all probability, a staple of one inch is the limit for Indian cot¬ 
tons, and the ideal should be to breed types with a ginning percentage, 
of 45 and a staple of 1 inch, suitable for cultivation in different areas. 

The Dharwar-American cotton, contains both hairy and glabrous 
plants ; by isolating a superior strain of the hairy type, the yield and 
quality have been improved and the cultivation area extended. Cambo¬ 
dia cotton was at one time yielding cotton of staple longer than one inch. 

The author is of opinion that the breeding of American cotton has 
good prospects for the production of long staple. 

First generation hybrids are often very profitable; a cross between 
Dharwar-American and Sea-Island produced the same quantity of lint 
as the former, but of the Sea-Island quality. The chief difficulty, how¬ 
ever, is to obtain sufficient seed every year for sowing. 

Tree cotton produces long staple, and there is a considerable area 
of the heavy rainfall tract of Bombay suitable for this type, but tree 
cottons cross freely in the field and pure seed is very difficult to obtain. 
The first, generation hybrid between two pure varieties such as Kidney 
ancl Peruvian is profitable. W. S. G. 

178. Taxming Materials from Travancore. 

Bulletin of Uhe Imperial Institute , Vol. XXIII, No. 2, pp. 158-168. 
London, 1925.' 

The following barks were forwarded for investigation : — 

(1) " Elengi " (Mimusops Elengi , Linn.); 

(2) “ Perzhu {Careya arborea, Roxb.}; 

(3} Mora or “ Munga Perzhu ” (.Buchanania laiijolm , Roxb.); 

{4) “ Vaga ” (Albizzia Lebbek, Renth.); 

(5) ■“ Karlencha ” (Acacia pennata , Wild.); , 

. 1 : , ' [m-m] 






422 


AGRICULTURAL ENTELLIOENCB 


(6) “ Tkambagom ” (. Hopea parviflora, Bedd.) ; 

(7) “ Venga ” (Pterocarpus Marsupium , Roxb); 

(8) Thembavii” ( Terminalia tomeniosa, Bedd.), 

The results of the investigation showed that none of the eight sam¬ 
ples represented bark which could be profitably exported to Europe as 
a tanning material. 

Although containing too little tannin to be worth exporting, the 
Hopea parviflora bark (No. 6)is a promising material for extract manu¬ 
facture, and should yield a solid extract containing 50 % of tannin. Ter¬ 
minalia tomeniosa bark (No 8) should yield a product similar in quality 
to mangrove extract. W. S. G. 

179* Lac in Indo-CMna* 

CrEVOSX" Ch. “ Catalogue des Produits de ITtidociiine Bulletin economique 
de ITndochine , Year XXVIII,, 1925-II, No. 171, pp. 191-205, 3 fig. Hanoi, 1925. 

The author continuing the publication of the “ Catalogue of the Pro¬ 
ducts of Indo-China deals here with stick-lac in Indo-China. 

The area of production of stick-lac is very extensive ; the principal 
centres of production are as follows : — 

In Tonkin, the provinces of Son-la (Chaus of Son-la, May-son) and 
Hoa-binh (districts of Van-yen and Van-bu), the 4th Military district 
(Chaus of Lai-chau ; Luan-chau ; Dien-bi en-Phti; Tuan-giao); Cho-lio is 
the principal market. In North Annam, the high regions of Nghe-an 
and Thanh-hoa backing on the Laos frontiers. In Laos, the provinces 
of Houa-Phans (Munnga of Samneua, Muong-het, Sam-teu, Muong-son), 
Tranninh, Vien-tiane, Haut-Mekong (Ban-houei-sai), Sara vane, Bassac 
(Khong), Stmng-treng, etc. In Cambodia, the regions of Kompong-speu, 
Kompong-thom, Pursat, Takeo, Khets of Treang, Bati, Preykrebas. 

In Cochin-China, the province of Tagninh, to a small extent, and the 
provinces of Rach-gia and Soc-trang with a crop of some importance re¬ 
cently started. The plants on which the colonies of Tachardia lacca R. 
Bid., live are very numerous and belong to various families, some latici- 
ferous, others without secretions. 

It is claimed that the products are different according to the trees on 
which the insects live, altough there may be various species. 

A distinction should be made between plants cultivated as lac-bearers 
and species forming naturally hosts for the Tachardia , both of which 
yield two annual crops, the first in September and October, the more 
important, and the second less in quantity, in March and April, limited 
by conditions of altitude. 

The plants cultivated as lac-bearers are as follows: — Cajanus indi - 
cm Spreng. — Combretum quadrangulare Kurz. — Dalbergia nigrescens 
Kurz, — D, Kerrii Craib. — I), hupeana var, laccifera Eberhardt and Du- 
bard. — Schleicher a trijuga Wild. — Pik-nieng ” (undetermined species 
of Laos). Wild plants naturally lac-bearers are, as follows. — Ficus re - 
Ugiosa L. — F. indica L. — Butea frondosa Roxb. — Shorea cochinchinensis 
Pierre. — Feronia elephanium Corr. — Nephelium Litchi Camb. 

[m3 



CROPS OP TEMPERATE AND TROPICAI, COUNTRIES 423 

The author deals with the swarming and the crop, then with the in¬ 
dustry of the product.' The natives of Indo-China seldom make use of 
stick-lac now. Before the introduction of aniline dyes they used the col¬ 
ouring matter “ Lac-dye " for dyeing materials red or violet with a mixture 
of indigo. They continue to use only small quantities of stick-lac in 
conjunction with other materials for lacquering teeth, for fixing tools in 
their sockets and for preserving farming implements against rust a layer 
of stick-lac being applied hot. Indo-Chinese stick-lac is therefore ex¬ 
ported outside the Colony. The trade exports are as follows : — 

(1) Through Haiphong (Tonkin) for Tonkinese production and that 
of North Laos. 

(2) Through Saigon (Cochin-China) for Cambodian production and 
that of South Laos. 

(3) Through various ports of Annam for the production of Annam 
and the neighbouring lac producing regions. 

The following statement shows the figures of stick-lac exports from 
1914 to 1924 : — 


1914 . 206,500 kg, 

1915 . 64,600 

19x6 . .. 135,200 

* 9*7 . 95,500 

xgxS . .. 84,200 

19x9. 762,800 

tgzo . 955>8oo 

1921 . .. 444,700 

1922 .1,232,100 

*9 2 3.1,177,100 

1924. 6,347,500 


Total.6,347,500 kg. 


Average . . . 577,000 kg. 


The distribution of exports for the year 1924 was : — 


Cochin-China . 
Tonkin .... 
Cambodia direct 


636.600 kg. 

544.600 
4,800 

x,x86,ooo kg. 


In addition, as the result of a refining process, the following quantities 
of “ shell-lac ” have been exported through Tonkin : — 


X9X7.. 3 *°o° kg* 

19x8... — 

X9X9 .. 200 

X920 

1921 

1922 

1923 


X ,200 

5,800 
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Lastly, Cochin-China has been able to export the following quantities 
of shell-lac: — 

1920 . . .. 29,500 kg. 

1921 . .. 10,000 

1922. . . .. 

1923. .. 23.50° kg. 

At Hanoi the market price for stick-lac in July 1924 was 100$ per 
100 Kg. 

At Saigon, at the same date, stick-lac was quoted at between 120 and 
140$ per 100 kg, P. C. 

(1 Correspondent Indo-China ). 


180, Manuring, of Hevea br&silien sis . 

Spring F. G. Malayan Agricultural Journal , Vol. XIII, No. 5, pp. 145- 
145. Kuala Lumpur, 1925. 

A system of manuring for annual crops is easily determined, but 
such is not the case with permanent crops like rubber, where the influence 
of fertilisers on later yield is still problematical. 

The high temperature, humidity or heavy rainfall of Malaya, cause 
more rapid decomposition of substances in the soil than occurs in tem¬ 
perate zones and plant food is rendered more rapidly available. 

Attention is drawn to the work of other investigators, and to ex¬ 
periments carried out in Ceylon, Malaya, South India and Sumatra, the 
■ results of which do not indicate that the application of artificial fertilisers 
will be an economic proposition in respect of increased yields of latex, 
except under certain circumstances. W. S. G. 

181. Anomalies In Sugar Beet. 

Mori G. Anomalie riscontrate sulle bietole da zuchero cultivate nel 1:924. 
A pamphlet of 22 pages, with 13 fig. Genoa, 1925. 

Beet growing in 1924 was characterised by the rainy conditions of the 
summer, low temperatures and by the consequent abundant but poor 
quality yield. Among the anomalies frequently noticed may be mentioned 
the <<r colletto ad ananasso ” (French Cf cul de bceuf ”), caused by various 
unfavourable circumstances, such as ; — 

(1) prolonged coldness of the soil and excess of moisture ; 

(2) uneven distribution of the plants and especially isolated plants 
which have in consequence abnormal growth ; 

(3) intense attack by Cercospora favoured also by late sowing 
and the consequent' immaturity of the roots and foliage. 

Another anomaly frequently observed was the strong development of 
surface, 'toots and the production of rootlets. This result is partly due to 
the^ humidity oi the soil and also to badly executed, thinning of the beet 
plants. Everything' should be done to prevent the formation of these 
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surface roots, which give a very inferior product, a large proportion of 
which will be thrown away before it reaches the factory. It will also be 
necessary for manufacturers and growers to come to an agreement in 
order to avoid the first losses due to an inferior product and they should 
therefore arrange for a minimum diameter of the roots ; such a limit has 
been fixed in some cases at 10 nun., so that roots which pass through a 
10 mm. ring are considered as rejected. 

A. F. 

182- The Relation between Spacing and the Yield of Sugar Cane* 

Four P. L. Het verband tusschen uistoeling en rietproduct. Ar chief 
voor de suikerindustrie in Nederlandsch-Indie , Year 32, No. 31, pp. 767-773. 
Soerabaja, 1924. — TENGWAim, T. A. Idem, Ibidem, pp. 773-786. 

From experiments made in the open field, Lohr concludes that with 
diminished spacing between each cane plant the total weight per bourn 
(= 0.7096 ha.) is increased, though the weight of single canes generally 
is less. The influence of the spacing, in the same field and for the 
same variety of cane, is preponderant in relation to the yield in that 
plantation. 

TengwaiAv, or the basis of mathematical considerations, shows that 
no direct relation exists between the spacing and the weight of the cane 
since the weight of single canes also has an influence on the product. 
Lohr's conclusions do not admit of a generalisation which might lead 
to erroneous statements. 

A. F. 


.183* The:’Burning of Sugar Cane to Facilitate Harvesting. 

Cross Dr. W. 33 . (Director, Agric. Fxp. Station, Tucuman), The Plan¬ 
ter and Sugar Manufacturer, Vol. LXXIV, No. 16, pp. 305-310, tables 4. New 
Orleans, La., 1925. 

The burning of cane before harvesting leaves the stalks free from 
leaves and reduces the cost, as a labourer in Hawaii can cut three tons 
more per day than when the canes have to be stripped by hand. 

The stalk is not burned, but the cells, and therefore the cane, is 
killed, and the cane in consequence is liable to decomposition. Geerexgs 
found that if the burnt canes are milled at once, the juice is not much 
inferior to that of unburnt canes. 

Results of experiments have shown definitely that the burnt cane 
is of good sucrose content and purity if harvested and milled within two 
or three days of burning; hence, the area burned should not exceed what 
can be cut and milled within the above period. 

Investigations are being continued at the Tucuman Station as de¬ 
terioration is found to proceed slowly, as compared with results reported 
from tropical countries. 

W. S. G. 

' [ 1 * 3 - 1 **} 
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1S4. Quality of Cacao* 

Watts Sir Francis K. C. M. G., U. Sc. Tropical Agriculture , Voi. II, No. 8, 
pp. j 72-174. Trinidad, 1925* 

The qualities desired by manufacturers of cocoa or chocolate are 
plumpness of beans, readiness to fracture, good colour of interior of bean, 
a cinnamoxi colour being preferred to purple or dark colours, pleasant 
taste and aroma, and freedom from excessive bitterness. 

It should be possible to modify the quality of the cacao by differ¬ 
ent methods of fermentation and drying, but certain varieties of cacao 
possess distinctive characteristics, and these are sought after by manu¬ 
factures for specific purposes. 

The lowest grade variety is the Calabacillo cacao, whose beans are 
harsh in flavour and not suited for fine g ades of cocoa or chocolate. 
The next grade is the Forastero cacao, which forms the main supply 
of the market; it has a more delicate flavour and is less harsh and 
bitter than Calabacillo. The most delicate flavoured is the Criollo va¬ 
riety, a native of Venezuela and the neighbouring parts of South Ame¬ 
rica, and this cacao constitutes the standard for high quality cacao. 
The beans are round and the interior white, the flavour is delicate and 
free from bitterness. Unfortunately the tree is more delicate and sus¬ 
ceptible to disease than either of the other types. 

pfe The introduction of the Criollo variety into other countries presents 
difficulties, as it has been found that cross pollination takes place with 
local varieties, with the result that the hybrids gradually revert to the 
local type. 

To establish Criollo plantations successfully it would be necessary 
to proceed on a “ community basis, ” as has been done in the case of 
pure strains of cotton. Only the one variety must be grown in a given 
district. To attain this object, legislative action would be necessary to 
prevent the planting of any other type than Criollo, and the destruction 
of trees of other types already in existence. 

In Ecuador three varieties are grown, Arriba, Machala and Va- 
ranjal, all of which possess desirable and valuable aromatic flavours and 
are high grade cacaos. They are not grown in Trinidad on account of 
the danger of introducing certain diseases known to occur in Ecuador. 

W. S. G. 

185, Growing Wrapper Tobacco in the Cotabato Valley* Mindanao. 

1 Gutierrez M. E. Superintendent, Pikit Tobacco Station. Philippine 
Agricultural Review, VoL XVII, No. 4, pp. 227-236. Manila, 1924. 

The author describes the' climate, soil and methods of cultivation 
and handling of tobacco, employed in the Cotabato Valley, and then 
summarises the requisites for the successful production of wrapper to¬ 
bacco, as follows :— ■ 

(i) A very rapid uninterrupted growth of the plants. 

[ 184 * 185 ] 
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(2) Uniform stand of the crop in the field in order to provide the 
necessary intershading of the leaves. 

(3) Planting at close distances for production of fine leaves. 

(4) Absence of spots and specks caused by diseases and damage 
by worms and insects. 

(5) Proper curing, and fermentation controlled by the thermo¬ 
meter. 

(6) Careful classification of leaves into classes and grade. 

(7) Careful attention to all details incident to production. 

W. S. G. 


1 8 ( 5 . Banana Cultivation. 

Dash Prof. S. J. Tropical Agriculture, Vol. II, Nos. 7, pp. 144-147 ; No. 8, 
pp. 184-185. Trinidad, 1925. 

The article covers the more important points of banana cultiva¬ 
tion, the subject being treated under the following heads : History and 
commerce, botanical relationship and structure, varieties, soils and cli¬ 
mate, propagation, preparation of land, time to plant and prune, after- 
treatment of land, harvesting, pests and diseases, returns. 

The following figures relate to banana cultivation in Grenada : es¬ 
timated cost over a three years period of cultivation, harvesting and 
transport, £ 42 per acre, which with an average yield of 750 bunches in 
the three years, at 2s. per bunch, give a gross return of £ 33 or £ 11 per 
acre per annum. W, S. G. 

187. Forest Fire Protection, 

Troup Prof. R. S. (Director, Imperial Forestry Institute, Oxford). Tro¬ 
pical Agriculture, Vol. II, No. S. pp. 167-169. Trinidad, 1925. 

In the paper the author indicates some of the more important points 
connected with forest fire protection; the actual measures to be adopted 
in individual cases must depend on local conditions. 

Forest fires constitute so great a menace to the welfare of the 
forest that fire protection may be regarded as an essential preliminary 
to successful forest management. In the great coniferous forests of 
British Columbia it has been said that for every tree utilised more than 
20 trees are destroyed by fire. 

Attention is drawn to the value of fire maps, which are useful for 
noting the increase or decrease of fires over a number of years, and also 
for showing in what parts of the forest they occur. In parts of North 
America and India, fire maps have shown that forest fires have originated 
most frequently near farms and village lands, which information is of 
use in indicating control measures. W. S. G. 
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ZOOTBCHNICS. 

188. Tlie Partial Replacement of Hay by other Foods. 

DB R'UYTBR Be WeM J. C. and Brouwer, E. (Ri jkslaiidl*mwproef- 
station Hoorn). Onderzoek omtrent een gedeeltelijke vervangin van liooi 
door andere voedermiddeien. Verslagen van landhoimkund-ige onderzoekin- 
gen dev Rijkslandbouwpvoefstation, No. XXIX, pp. 61.-93, I fig. The Hague, 
1924. 

The authors have tested the effect of replacing about 2 / ;J of the ration 
of hay by a mixed food of composed “ Tarwegrint ” (a milling' by-product 
similar to bran) and maize meal with pea and oat straw. The test was 
made on the milk production of dairy cows. 

The result of such replacement in a mixed diet was that no influence 
could be noticed either on the weight of the cows or on the quantity and 
composition of the milk. From calculations made, it is concluded that 
in the winter of 1922-1923, in a period of scarcity of hay, the above re¬ 
placement caused a saving of 135 florins per 1000 kg. of live weight in 
a stall period of 180 days. A. P. 


189. Seconds Bran for Feeding Pigs. 

Brxjwer E. (Rijkslandb011 wproefstation Hoorn). Vergedjkend onder¬ 
zoek omtrent de voederwaarde van tarwegries en tarwegrint bij varkens. 
Verslagen van landbouwk undige onderzoeknigen dev Rijkslandboiiwpyoefstation , 
No. XXIX, pp. 12-48. The Hague, 1924. 

“ Tarwegries " and ** Tarwegrint " are by-products of fine milling of 
grain which may be considered as bran, or seconds. The percentage ana¬ 
lysis is as follows : — 

Tanvegrie s Tarwegrint 


Grade protein. 

Pure protein.. 

Pure digestible albumen 
Nitrogen-free extract. . 

Crude fat *. 

Crude cellulose. 

Ash.. 

Moisture.. 


18.0 


Z6.1 

13»0 

M *7 

TJ .4 


5 < X 7 

4*8 

3*9 

7.7 

10.8 

” 4*5 

5 .a 

x 3*5 

15*2 


These products are not much liked by pigs. Their nutritive value, 
as appeals from the writer’s experiments, in less than that of barley or 
maize. a. p 

190. Report on Comparative Experiments with Pigs from State-aided 
Pig Breeding Centres. 

Ltnsx> A., Beck N., RosTEsn? P. — i3 de Beretning om sammenhngneude 
Forsog med Svin fra statsunderstottede Avlscentre. ri 7 de Beretning fra For- 
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s 0 g$laboratorie£, iidgivet af den Kgl. Veterinaer-og Ivandbotejsko 1 .es Dako¬ 
ta ioriiiixi for landokonomw^^ 146, plates, bibliography. Published 

by August Bang, Copenhagen, 1925. 

The report describes investigations made during the period Sep¬ 
tember, 1st 1923 to August, 31st 1924 at the three Pig Experimental Sta¬ 
tions : Bregenlved , Elsesminde, and Over-Lojsirup, the purpose of which 
was to study the fattening and butchering qualities of the pigs coming 
from the State-aided centres and fed at the stations. 

In Denmark we find practically two breeds of pigs only; the Danish 
Country Breed and the Yorkshire Breed (the Barge White). There are 
a number of breeding centres for each of these races in Denmark, the 
purpose of which is to produce pure-bred animals. The foundation of 
the centres, which goes back more than 30 years, is chiefly due to the 
influence of the Dive-stock Commissioner, M. P. Morkeberg. 

The original reason for starting these centres was that Denmark al¬ 
most forty years ago began to sell bacon to England. The type of pork 
existing in this country at the time did not possess the qualities demanded 
by the English bacon market, and to meet this difficulty, a search was 
made throughout the country for animals of the type in request. These 
animals were then brought to the Breeding Centres , which were in course 
of time able to distribute good breeding animals all over the country. 
The fact was, however, that a large percentage of the country bred pigs — 
at that time at any rate — suffered from such essential deficiencies (form, 
fineness) that it was much to be desired that breeding animals of better 
form should be used for breeding animals for the market. Consequently 
Yorkshire Breed centres were founded for producing boars, so as to pro¬ 
cure — by crossing them with country sows — the real bacon pigs. As a far 
greater number of sows than of boars are required for breeding a consider- 
ably greater number of centres were established for the native breed than 
for the Yorkshire breed. The reason for not breeding exclusively from the 
Yorkshire is that this breed is considered to be too delicate for the Danish 
conditions. At present there are in Denmark 161 centres for the native 
breed and 33 for the Yorkshire breed. The centres must submit to 
an inspection 011 the part of the management, who select the animals 
fit for breeding; the centres obtain a very modest annual subsidy from 
the Government, and in return bind themselves to keep the necessary 
herd-books, mark the animals and deliver to the experiment station 
of the district two pigs every year of the -sows chosen. In the course 
of the years (until the 1st of September 1924) a very great number of 
breeding animals came from the centres; 27 800 boars and 65 654 sows 
of the country breed, 10 237 boars and 4 478 sows of the Yorkshire 
breed were sold. 

In estimating the value of the breeding animals selected, especially 
as. regards the fattening and butchering qualities, great assistance is af¬ 
forded by the figures from the experiment stations. ■ It has been men¬ 
tioned, that the centres are bound to forward to these , stations two 
pigs for each sow ' chosen ;' this is done by each separate centre for- 

- ■ ^ " [isoj 



430 


AGMCUMURA& INTELLIGENCE 


warding *— after the best boars and sows — a certain number every 
year of experimental hatches, consisting of 4 porkers* 6-8 weeks of age* 
of the same farrow and preferably 2 boars and 2 sow-pigs. Each of the 
stations, which are spread all over the country, may breed from 100-200 
experimental batches every year. The same mode of proceeding^ ap¬ 
plied everywhere, only certain kinds of grain (barley, oats, wheat in pro¬ 
portion y 2 - Vr Yd an ^ skim milk being used for feed. The feed is weighed 
out every day for each batch that has its own sty at the station ; every 
fortnight each pig is weighed and when the fattening is ended (the pigs 
on leaving have a live-weight of fully 90 kg.) the consumption of food 
which for each individual batch has been necessary to produce on an 
average 1 kg. of growth, is estimated in food units. The sufficiently 
fattened animals are taken to the slaughter-house and after the slaugh¬ 
tering, each animal is submitted to a competent judgement at which 
various measurements are taken (the depth of the belly, the length 
of the trunk) and marks are given for characteristics of form, fineness, flesh¬ 
iness, etc. For 1923-24 the reports from the three experiment stations 
show the averages given in the table ; 

Averages for the Experiment Stations {or the year 1923-24. 


Number of animals 
Age in days . . . . 


at the beginning 
» » end . . . 


| at the beginning. 

Weight in kilos.‘ 

( » » end ............. 

Food units (kgs.) for 1 kg. growth during the time of the experiment. . 

1 percentage of waste .. 

At the time of slaughtering. ' » » offals. . 

( » » bacon for export .... 

. , e . ( the chine.,. 

Thickness of the pork m cm. I 

( » belly.. 

length of trank in cm. from hip-joint socket to neck.. , 

firmness of the pork. 

thickness & evenness of the chine of pork. 

Points to (x) judging o ~ 15. { t S“ M » fleshiness of the belly . . 

1 b | shape and size of the hams. 

fineness of head, legs and skin , . . . 
fleshiness .. 


Native 

Breed 

York¬ 

shire 

Breed 

II92 

3 X 2 

60 

b?> 

184 

194 

16.8 

X 5»9 

92.1 

91.6 

3 *59 

3-55 

26.9 

^ 5.4 

.12.6 

12.0 

f.0.5 

62.O 

4.2 

4 J 

2.0 

3-2 

80.5 

S8.2 

12.6 

* 3.5 

i 2.,} 

X2.5 

11,5 

1.2,2 

I 3 .9 

12.4 

12.4 

.VOX 

12.2 

12.4 


(x) 15 — vg, 12 » mg, 9 » g. 


The country bred pigs reached the slaughtering weight ten days be¬ 
fore the Yorkshire pigs; the ratio of fatness f. u. to I kg. growth 
was excellent and alike for both breeds. The native breed was a little 
longer in the trunk, but as to quantity of export bacon and quality, the 
Yorkshire breed appears to be superior. 

f»*J ' ■ : . • 




















FARM ENGINEERING 


431 


FARM ENGINEERING* 

191* Experiments In Electro- Culture* 

Smith, F. Reretning om tre aats elektrofcultiirfors0k. Meldingew fra 
Norges Landbmksh&iskole » 1923, No. 6-7, pp. 353-536, 26 fig. Christiania, 
1923. 

The author refers to experiments in electro-culture made with barley, 
grown either in pots or in water. 

In 1920, continuous electrification was maintained day and night, 
as a direct current from the apex to the roots with an intensity of io -8 
amperes. No action favourable or unfavourable was observed. No effect 
resulted from increasing the air current to double the normal. 

In 1921, discontinuous electrification was used, given as direct cus- 
rent of one minute duration, at intervals of 15 minutes and was cut 
off at night; the intensity was the same as in 1920. The effect was 
favourable on the plants. No result was obtained by increasing or de¬ 
creasing the air current. 

In 1922, an alternating current at intervals of half an hour for one 
minute duration, with an intensity of ro“ 6 amperes was employed but 
gave no result. No result was obtained even with direct current (io -6 am-, 
peres per plant) combined with an increased air current so strong that the 
tips of the leaves withered. A. P. 

192. Tractor Ploughing for Padi Cultivation. 

Jack I-L W. The Malayan Agricultural Journal , Vol. XIII, No. 5, pp. 142- 
144, Kuala Lumpur, 1925. 

The methods of the Malays in the cultivation of pad! have been 
criticised as wasteful and antiquated, but are the results of practical 
experience. 

The author discusses and compares the relative merits of buffalo 
ploughing and ploughing by tractor, his opinions being based on trials 
carried out with two well-known tractors. 

As a result of investigation the author considers that tractors may 
have a future in the cultivation of large areas of padi, where the soils 
are fairly hard, and where irrigation is controlled, but that they are es¬ 
sentially for use by capitalists on large areas only, and their adoption 
is not probable' in the near future. W. S. G. 

193. Tests "with a Rotary Tillage Cultivator on the Experiment Farm 

of the Agricultural High School^ Vienna. 

KasERER (Professor at the Agricultural High School, Vienna). Em 
Fr&sversuch 211 Zuckerriiben auf der Versuchswirtschaft Gross-Enzersdorf. 
Wiener Landwirtschaftlichen Zeitung, No. 9, p. 69, part 4. Vienna, 1925. 

A field which in 1923 grew potatoes was in the autumn ploughed 
to a depth of 15 cm. and, to remove any potatoes which might still 
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be left, then roughly harrowed. In December 1923, 200 quintals of 
stable manure per hectare were applied. On the 26 March 1924, 200 kg. 
of basic slag pet hectare were applied. As the weather conditions were 
still very unfavourable — temperature very low and snow deep a part 
of the field only could be ploughed to a depth of 20 cm., on April 19. 
The remainder was 'cultivated or cut to a depth of 15 cm. on April 26 
with a 30 H, P. rotary tillage machine (frase) constructed by Siemens- 
Schxjckem. Both operations turned the manure into the soil. 

The ploughed part of the field was then harrowed, a spiked roller was 
then used and again the harrow. The cut part of the field was also harrowed, 
so as to prepare it and. bring it into a finer condition for planting. 

On May 2 1924 the whole field was treated with a smooth roller. On 
•the 3rd sugar-beet was planted at an average spacing of 42 cm. The 
further treatment of both parts was identical, except for the difference, 
in nitrogenous manuring. One hall of each experimental surface was 
treated with two dressings of Chile nitrate, of 200 kg. per hectare each, the 
other halves being given Deuna nitrate, two dressings of 120 kg. per hectare 
each. The amounts of nitrogen of each manure when calculated per unit 
surface were approximately the same. 

The yields obtained are given below : 


Table I. — Manurial experiments on rotary tilled and ploughed land . 


Crop yields; 

Manuring with Leun& 
nitrate 

j rotary cut 

ploughed 1 

Fresh crops in quintals per hectare: 

Beets .... 

! 

1 

307 

238 

Leaves and tops.. 

1158 

228 

Sugar... 

T 7-75 

16.50 

Dry substance in % ’ of green mass: 



Beets. 

23.17 

22.05 

, Leaves and tops.. 

16.69 

15.46 

Dry substance of the crop in quintals per hectare: 



Beets . .. 1 . . 

58.33 

41.05 

Leaves and tops ... 

26,88 

35 .x 8 

Sugar.. 

47^4 

33-43 


Manuring wit!?. Chile! 
nitrate 


rotary cut 


291 

199 

15,76 

21.4I 

13.25 

47.18 

26.34 

36.80 


ploughed 


355 
208 
i'6.32 

23,06 

13.24 

' 42.53 
27.55 
31,72 


.The.results of the investigations on the physical conditions of the soil 
during the period of growing are given in Table II and were obtained by 
the Plant Cultivation Department. 

It is seen that despite the abundant atmospheric precipitation of the 
summer, the humidity of the lower layers of the soil diminishes from 
the spring till autumn. 

The first table shows that when arranged according to Chile and Teuna 
nitrate manure the cut field in each case gave a richer crop than the plough¬ 
ed field. What strikes one most when looking through the figures in 

■[««] 














Fig. 57. 


30 HP soil rotary cutting machine. 
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TabeE II. — Condition of the rotary cut and ploughed soils . 


Physical condition of the soil 

Depth 

in cm: 

Soil analysis 
Rotary cut jj 

Ploughed 

26. IV 

18. VII 

7. X 

| 26. IV 

iS. VII 

7 .X 



12.8 

11.4 

20.3 

13-3 

11.9 

14.9 

Moisture content in weight percent. - 

) 10 

13.7 

13- 6 

18.0 

14.0 

13.9 

15-3 


f 25 

j 

15,1 

13*8 

13-1 

15.1 

13-9 

13.O 



34 -° 

35-5 

31.5 

32.7 

32.2 

30.2 

Capacity for water in weight percent. ; 

| IO 

35-5 

34 *i 

27.5 f 

33*9 

32.9 

31.3 

! 

s 1 

3°-3 

1 

31*5 

29,0 

28.1 

! 

28.0 

29.O 


table I is the fact that for every xoo kg. of beets on cut soils we get only 
51.5 kg. of tops and leaves when using Feuna nitrate and 56.2 kg. when 
using Chile nitrate, while on ploughed soils we get with hernia nitrate 95.5 kg. 
and with Chile nitrate 84.1 kg. of 
tops and leaves; i. e. on the 
average we get from cut soils 53.8 
kg. tops and leaves and from 
ploughed soils 89.8 kg. In other 
words, cutting shifts the relation 
between beet and leaves very 
much in favour of the former, 
a phenomenon characteristic of 
air nourishment in distinction to 
soil nourishment. From this the 
author feels justified in concluding 
that cutting with its intensive and 
uniform work of loosening the soil 
brings about a more rapid decom¬ 
position of the humus present in 
the soil and perhaps of the stable 
manure supplied, than does plough¬ 
ing. Whether this is the correct 
explanation, or whether it may not 
be due to 1 an impoverishment of 
the soil in carbon compounds on 
account of an increased assimilation, cannot be said with certainty at 
this stage; 1 only further experiments can settle thispo int, and it is hoped 
to carry them out in the next few years. Kaserer thinks that more C0 2 
escapes from a cut soil than from a ploughed soil, and that the plant, being 
capable of satisfying its needs for carbonic acid by means of the com¬ 
paratively small number of leaves ■ it possesses, does not form any addi¬ 
tional leaves. 

Another point noted by KasereR is that'the cutting 'machine has 
also the advantage over the plough that it simultaneously , performs a 

Itm] 
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Fig. 62. — Part of Meyenburgian. 
rotary cutting machine. 
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number of tillage operations and lienee makes unnecessary any fur¬ 
ther 'treatment of the field by the harrow, roller, etc. It is however 
L ' ' advisable to stud)?' 

further this question 
and especially when 
applied to different 
soils; the above expe¬ 
riment is only an at¬ 
tempt at a 'study 
of the usefulness or 
otherwise of this im¬ 
plement. 

— . The width of the 

work of the 30 H.P. 

Fig. 63. — Diagramatic section through machine is 160 CHI. 

the working parts of a cutting machine. ^ d ^ accord ing 

to setting, up to 35 

cm. Bronx ; ‘ % to % hectare can be tilled in an hour, according to 
'depth. The petrol consumption of the rotary tiller weighing 2700 kg. 
fluctuates between 24 
and 32 kg. per hectare 

according to the depth / 

of working. ' -a / 

The machine has yr! / '/Z /f '* • '<4 

three different forward m / /> Z ;/ /<, 

speeds (45, 60 and 105 ''"Mil 

cm. per second), and Zp — : - l 

one backwards speed of 
45 cm. per second. 

Besides this large Fig. 64. — Diagramatic representation of ploughing, 
machine smaller machi- a = the plough, 

lies are constructed by 

the same firm with engines developing 4 or 8 H.P. H, K, 




X. 




Fig. 64. — Diagramatic representation of ploughing, 
a sa the plough. 


IL K. 


1 94, Flax- Scutching Machine. 

1 The Farmer's Journal , Vol. V, No. 12, pp. 1:929, illustr* 5, Belfast, 1925., 

The <f Marshall " flax-scutching machine is semi-automatic in action. 
Experience has shown that completely automatic machines are not satis¬ 
factory, as every kind of straw receives the same treatment. It is not 
possible to guarantee uniform straw, and to allow for this, the " Mar¬ 
shall' Scutcher ”, although not requiring particular skill to operate, 
permits of varying treatment of the straw, and ensures a uniform product, 

The machine only requires one horse-power (B, HP,) to drive, and 
occupies a space of 4 ft. 3 in. by 2 ft. Ball bearings to shafts; lubrica¬ 
tors accessible while machine is running. 

Thefadvantages claimed for the “ Marshall 0 are : greater yield, of 
flax from straw than by other methods ; larger output per manmore 
uniformly scutched 'and better cleaned fibre. W. $, G. 

'IlSMi '' • '' \ 
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195. Efficiency-Increasing Methods of Remuneration, 

Adding Dr. Leistungssteigerung bei Transportarbeiten im landwixtsehait- 
lichen Betriebe. Detitscke Landwirischaftliche Presse , Year III, No. 21, p.247. 
Berlin, 1925 

The transport of large masses of goods which takes place year by year 
between field, farm and station, should and could be cheapened and speeded 
tip through the introduction not only of technical improvements, but also 
of agricultural economic improvements, as for instance through a proper 
organisation of work and a suitable method of remuneration. The pos¬ 
sibilities in this direction the author illustrates by a number of practical 
examples taken from estates where efforts have been made to find the 
methods of organisation of work and of its remuneration 'best calculated 
to increase efficiency. 

The author points out next that the manager has to determine in 
each separate case the true measure of efficiency. This may be the 
means of transport, the size of weight of the transported object, or even the 
area of land corresponding to the quantity of goods moved each referred to a 
unit of time. He then evaluates each separate phase, which together consti¬ 
tute the -whole process of transportation, reckoning in each case time, space, 
money and effort. This analysis is the basis of a proper organisation of work 
and method of remuneration. 

The transport work the author treats in the following manner ; trans¬ 
port of sugar-beet, digging and loading of potatoes, bringing in of grain, 
conveying of stable manure and compost conveying. For the different 
phases of work, e. g. digging, loading, conveying, unloading, spreading, etc. 
different methods of remuneration were used. The methods of remuneration 
used were by time, by piece work, by group agreement, by premium, which 
was either simple or was rising by degrees. By economy of time, su¬ 
pervision and labour, splendid results were achieved, without in any way 
impairing the quality of the work or injuring the interests of the worker. 
The particulars are illustrated by a. number of examples. . V. E. 

196. Changes in Estate Values in Germany. 

RoEekegeu. Welche Veranderungen im Werte der landwirtschaftliclieii Be- 
sitzimgen sind in Deutschland eingetreten ?. Illustrierte Landwirischaftliche 
Zeitung , Year XLV, No. 19, p. 227. Berlin, 1925. 

The author attempts to establish the direction and the extent of the 
price variations which have taken place in the German estate market, and 
which are caused by the decrease of profits derived from agriculture, by the 
high interest on loans, by the high taxes and the general scarcity of avail¬ 
able capital, Moreover, the farmer must share his decreased profits with 
the creditor and the State thus involving a general rise in the cost of produc¬ 
tion. The well known “ vicious circle ” results: rise In price of products' 
is followed by a decrease in consumption, which causes an over-supply, 
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followed by a fall in prices to meet the buying power of the poorest consumer, 
in these circumstances the farms which suffer most are, in “ the isolated 
State JJ of Thunen, those of worst economic conditions, and in present-day 
Germany, the farms on poor soils. On individual farms this finds expression 
in the fact that outlying fields of poor soils become unprofitable. Hence 
the profits and consequently the value of the land fell by different amounts 
for different soils and it is impossible to establish for all types of estate a 
general percentage decrease. Such a general percentage decrease, which 
will be true for all practical purposes of valuation, • can be derived from the 
“ valuation indices to be found in pre-war official price lists. They each 
refer to one hectare of farm, including buildings, stock and land, and include 
farms of all sizes and of all the different qualities of soil. Assuming, as we 
are justified in doing, that the values of buildings and stock have changed 
only slightly and subtracting their value from the total values of the farm, 
we get the value of the land. Hence in the last resort fluctuations in the 
values of estates are really fluctuations in the values of land. When there 
is a fall in the total value of an estate, then the larger the proportion of 
that value which is represented by the value of the buildings and stock, 
the larger will be the percentage of decrease in the value of the land. And 
this proportion of the total value is clearly relatively large for estates 
with pour soils. In pre-war German}? such estates always showed, 
in contradiction to the ground rent theories of ThunBn and Ricardo, 
a surplus above that required for the interest on loans and the ex¬ 
penditure on labour, i. e. when the value per hectare of such farms 
was 900 marks, and the price of the buildings and stocks was taken as 
585 marks per hectare the value of the soil came to 315 marks per hectare. 
Nowadays, if such farms are cultivated at all, the profit from them is 
negligible. In the case of rye and lupins this profit may even become ne¬ 
gative i. e. it does not suffice even for payment of the interest on loans. 
The faff, in the income from farms with medium, good and best soils must 
have been equal to the income, before the war, from farms of the same 
size but on poor soils. The same is true of the value of land, and since we 
may assume that the costs of reconstruction of buildings and of replacing 
of stock are approximately the same as in pre-war times, the above 
statement is also true of the total value. From the total values of estates of 
all sizes and of small, medium, good and best land value, the author derives 
the net soil value (— capitalised ground-rent) of estates of the pocresr 
soil class, which are now unprofitable, and then compares those values with 
the pre-war values and gets ' as a result the tableon p. 437. 

Despite certain possible and justified restrictions, the author believes 
in the usefulness of those figures, and next attempts to find out how far 
the prosperity and the readiness to buy of the German nation influences the 
estate market. Between the years 1896 and 19ir, the wealth of Germany 
increased by' 90 milliard marks by annually rising amounts. On the other 
hand its money wealth was to a large extent destroyed during the inflation 
period." That a considerable portion of that annually increasing wealth 
of the German nation was realised in agriculture is shown by the fact that 
parallel with this increase in wealth went a rise in the values and price of 
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Farms paying land-tax on the basis of net return 
i Thai/ha 3 Thal/ha j 7 Thal/faa j 13 Thai/ha 


had a value of Mark-hectare and decreased 
to .... % of their pre-war value 



poor 


medium 


(good) 


(better) 



Mark-hect. 

% 

Mark-hect. ! 

% 

Mark-hect. 

% 

Mark-hect. 

% 

5, ........ . 

1950 

82 

2320 ! 

85 

2950 

ss 

3420 

90 

10. .. 

1530 

78 

1890 j 

82 

2520 

S? 

2970 

89 

20.. 

1380 

76 

1710 1 

81 

2 2 So 

S6 

2710 

88 

sjo. 

1136 

72 

1460 j 

7S 

I 9 QO j 

S4 

2400 

87 

IOO. 

1060 

70 

1380 j 

77 i 

1900 

83 

2280 j 

86 

5°°-. 

940 

66 

1230 

74 ! 

I700 

81 

2090 ! 

85 

1000. 

900 

65 

1180 | 

73 j 

1640 ; 

Si 

2000 | 

S 4 


estates, which was very considerable indeed. Thus for example in Prusssia, 
in the case of farms of above 100 hectares, the rise in the period 1896-1914 
was about 123 %. The height of this rise in values was reached after the 
introduction of the increased grain duties in 1905 with their effects on 
agricultural profits. The rise in prices as well as in the number of purchases 
was most marked for : 1. farms paying the lower rate of land tax on the 
basis of their net returns; 2. consequently, provinces with prevailing poor 
and medium soils (East Prussia); 3. among these, the larger sized farms. 
The rise in prices was especially marked in the case of this class of 
farms — farms with light-soils, which were previously in very small 
demand. This demand increased, from prospective buyers with availa¬ 
ble capital, as technical improvements, especially applicable to this class 
of farms, were introduced ; and This increased demand allowed the prices 
to rise still higher. From these consideration also,the author concludes 
that, now that events have taken ail opposite course, this class of farm 
will suffer the greatest decrease in value, which is in complete agreement 
with his first conclusions. V. E. 

397. Farm Costing in Ireland. 

Adams J. M. Journal of Department of Lands and Agriculture , Year 24, 
No. 4, pp. 351-373, tables .16, Dublin, 1925. 

Great progress has been made in experimental work and research, 
but there is need for enquiry on economic questions relative to produc¬ 
tion, marketing and distribution of agricultural products. The basis 
of agricultural economics is cost of production and of distribution. 

The production of farm commodities is subject to the law of dimin¬ 
ishing returns. Within certain limits, cost may be reduced by increas¬ 
ing output or by improving the means of production ; -the normal pro¬ 
ductivity of land cannot be economically forced when prices are low. 
A stage is reached when the chemist and the engineer fail to be of ser¬ 
vice to the producer and the difficulty is economic. 

It is of fundamental importance to the State to possess accurate 
economic data respecting cost of production and distribution of farm 
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commodities, capital invested, production per milt of area,, capital and 
labour, sizes of farms in relation to production, system of farming and 
relative production. 

Estimated costs are unsatisfactory and misleading; accurately re¬ 
corded data are essential. 

For the purpose of public evidence before an Agricultural Commission, 
the author compiled data from records and prepared tables of prices of 
farm requisites, wages, rates -and items of farm expenditure for 1914, 1920 
and 1922, and similar tables of prices of live stock and farm produce. 
The figures are based on the cost of producing crops on 18 farms. 

No charge was made for interest on capital, or management. 

The cost of production and value of crop per acre is compared in 
tabular form for the above three years. It appears that the value of 
the 1922 barley and potato crops was less than the cost of production, 
except in the case of very high yields. The author draws attention to 
the fact that barley meal is equivalent to Indian maize meal for pig feed¬ 
ing, and that pig feeders who do not grow barley would be well advised 
to buy barley meal in preference to maize, when it is at, or under the 
price of maize meal. 

The cost of production of the milk from 204 cows on 13 farms is given for 
1920, and the estimated costs for 1914 and 1922, including cost of delivery. 

The average price realised in 1920 for milk was is.2d. per gallon, 
and the cost practically 11 d. per gallon; in 1922 price was nearly y 2 d. 
per gallon less than cost of production. 

Food and labour constitute over 80 % of the cost of keeping a cow; 
the importance of maintaining a good average yield from a herd is em¬ 
phasised. There is no doubt that many cows in Ireland do not yield 
sufficient milk to pay for their keep. 

The author demonstrates this by figures from a farm A, on which 
the cows were graded and milk records kept, and farm B, where poor qua¬ 
lity cows formed the herd, and although the cost of keeping the cows 
was low, the cost per gallon of milk was very high. 



Cost of keep | 

Average yield 

Cost of production 


1 per cow 1020 ; 

of milk per cow ) 

pet gallon 

A'. 

; 

£25-16-8 j 

727 gallons _ ; 

S. 5 d. 

B . ... - 

; £17-14-11 ; 

323 » 

13.2c!. 


From the expenditure and receipts of the farms dealt with, index 
figures were ascertained for the given years: 



1914 

1930 

1922 

Index of expenditure. 


230 

192 

Index of receipts .. 

. 100 

253 

147 


Thus the purchasing power of farm products, taking 1914 as a basis, 
increased about, 10 % in 1920, but fell 23 % in 1922., 

Financial results on costed farms indicate that in 1922 the farmer 
barely received remuneration for his own labour at current rates,'and 
nothing in his capacity as capitalist and manager. With the fall in 
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wages in 1923 he received remuneration for Ms labour at a reduced rate, 
and 10 % of the output as return for his capital and management. 

A scheme for investigation of farm finances was put into operation 
in 1924, but results will not be available until the end of the accounting 
year on these farms. W. S. G. 

19S. Pre-War and Post-War Farm Costs of Wheat Production in' ike 

North American Spring Wheat Belt. 

Wheat Studies of the Food Research Institute , Stanford Universit}/, Ca¬ 
lifornia, Vol. I, No. 1-6. and Supplement . Stanford, 1925. 

The Wheat Studies of the Food Research Institute summarise an 
extensive analysis of available data on farm costs of producing wheat 
in the spring-wheat belt of the United States and Canada, under pre¬ 
war and post-war conditions. 

The spring-wheat belt of North America includes the States of Min¬ 
nesota, North Dakota, South Dakota and Montana, and the Canadian 
provinces of Manitoba, Saskatchewan and Alberta. 

The procedure of the studies has been to construct, on the basis of 
the Canadian investigations for 19x1 and 1923, and the United States 
investigations for 1909 and 1923, statistics of average yearly farm costs 
in each political sub-area of the spring-wheat region, for the periods 
1908-14 and 1921-24. Numerous estimates and approximations had 
to be made, but material resulted which is more significant for intensive 
comparative study than any other published data. The importance 
was brought out of the influence of yields on costs per acre and the ef¬ 
fect of summer fallowing on costs per acre. 

Identical principles of valuation were employed throughout for 
items which enter into total costs per acre, excluding land charges. These 
items were materials costs, and costs of man and horse labour; mate¬ 
rials were charged at cost. Labour charges were calculated on the basis 
of current rates for similar labour in the respective areas. 

Farm costs of producing wheat may be expressed either per acre 
or per bushel, exclusive or inclusive of land charges. Costs per acre., 
excluding land charges, best reflect differences in technical conditions 
of wheat production. Costs per bushel including land charges are neces¬ 
sary in judging the relative ability of areas to produce cheaply. 

The factors causing variations and increases in costs are; prices of 
' labour, prices of materials, yield per acre, farm machinery and cultivation 
methods, summer fallowing, transportation facilities between farms and 
markets,' and the practice of breaking new land. 1 High yield affects 
costs per' bushel in that it increases per acre costs of threshing and market¬ 
ing by increasing the 1 quantities per are. Summer fallowing increases 
per acre costs because it necessitates extra cultivation and involves dou¬ 
ble charges for land. To break new land increases expense owing to 
the greater labour required for ploughing Lind cultivation, and. fallowed 
land must be cultivated although it lies i<JSL The crop of wheat grown 
on fallowed'land must be charged with jam years" rent. The practice 
of following'extensively is much adontlBlin Canada, but not in the 

[tml 
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United States. No one knows exactly how much higher Canadian -yields 
must he above American,, in order that Canadian costs may be lower 
than American costs. An additional yield of five bushels per acre will 
certainly suffice, but one bushel certainly will not. 

A careful study of the data in these papers will show that summer 
fallowing is of such importance in its influence on costs that it serves largely 
to invalidate the current opinion that costs of wheat production are lower- 
in the Canadian than in the American section of the spring wheat belt. 

The calculation of land charges and their inclusion as costs, showed 
diminished differences in costs per bushel. Costs per bushel, excluding 
land charges, ranged from 81.5 cents in Saskatchewan to 97.7 cents in 
North Dakota ; but costs per bushel including land charges ranged only 
from $ 1.08 to § 1.20 in the same areas. 

The general impression that Canadian spring-wheat growers are 
able to produce at materially lower costs per bushel than American far¬ 
mers is not well founded. It appears that owing to the practice of sum¬ 
mer fallowing, the yield per acre in Canada must be about three or four 
bushels in excess of American yield before costs per bushel are equalised 
in the two countries. For the period 1921-24, Canadian costs per bushel 
have been slightly lower than American. 

To base a wheat tariff on differences between costs of production in 
Canada and the United States is neither scientific nor practical. It 
is not correct to assume that a normal or semi-permanent difference in 
production costs exists ; yet such an assumption lies behind the present 
duty of 42 cents. 

Profits declined in all areas between the two periods, for costs rose 
faster than market prices. 

Variations in profits per acre of wheat do not measure prosperity 
in the spring-wheat belt satisfactorily. Wheat was and is of unequal 
importance between any two areas, or between Canada and the United 
States, because other crops and live-stock were and are of unequal im¬ 
portance as sources of farm income. Conditions of tenure differ in dif¬ 
ferent areas ; low profits or losses are more of a menace to prosperity 
in an area where tenants or mortgaged farms are more numerous. To 
employ State averages may misrepresent the facts not only of profits, 
but of yields, market prices and costs as well. This misrepresentation 
cannot be avoided, so long as published statistical material is complied 
upon the basis of political geography, rather than upon that of economic 
geography.. 

Analysis of the best statistics obtainable on wheat in the spring- 
wheat belt throws little light upon' fundamental economic problems. 
Cost statistics, particularly those applicable to crops whose yield is 
variable, are exceedingly unstable. The most significant aspect of cost 
statistics is that they sum up and reflect changes in the conditions of 
agricultural production. . Their value in diagnosing agricultural prospe¬ 
rity, or in providing a sound basis for price-regulating legislation, direct 
or indirect, is slight. 

In the case of the United States maintenance of an export surplus. 
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of wheat cannot properly be urged on the ground of insurance against 
famine or even serious food shortage. Such danger is negligible even 
with a world shortage, considering food resources of the country, pos¬ 
sibilities of substitution, transport facilities, and the strong economic 
position of the country. ■ In short, any export surplus of wheat is by no 
means indispensable to the United States, 

No tariff policy has yet been formulated that will protect agricultural 
or industrial enterprises from the readjustments necessary after a pe¬ 
riod of over-expansion, or from losses incidental to such readjustments. 

W. S. G. 

199. The Returns iron Sugar-Beet Growing in Germany and Czecho¬ 
slovakia. 

I. Garckb. Die Kosten des Anbaues der Zuckerriiben. Illustnerte Landwiri- 
schaftliche Zeitiung, Year XLV, No. 23, p. 275. Berlin, 1925. 

II. Umeatjf. Kultur und Rentabiliiat der Zuckerriibe. Landwirtschajiii - 
che Fachpresse fur die Tschechoslowakei , Year III, No. 13, pp. 113-114, 
Tetschen, 1925. 

I. The author attempts to determine the present limits of profits from 
sugarbeet cultivation in Germany. He starts from the following data: 
wages per man per day 3.50 marks, horse per workday 4.00 inks., one 
quintal stable manure 0.80 marks, one quintal beets 4.00 mark, one quin¬ 
tal beet tops for sour fodder 2.00 marks, one quintal dried slices 10.00 
marks; — crop per hectare 3000 quintals of beets, 240 quintals of clean 
beet (20 % loss), X50 quintals beet top? and leaves and 105 quintals of 
ensilage (30 % loss). 

The calculation of the expenditure per hectare is as follows : 

(1) Autumn cultivations: Cleaning land 13.20 mk., 300 
quintals stable manure utilised 60% 144.00 mk., loading 
18.60, cartage 59.00 mk., spreading 4.80 mk., deep plou 

giiing 72.00 111k. ... 321.60 mk. 

(2) Spring work : Cleaning, spreading artificial fertil¬ 
isers, digging, harrowing, rolling, sowing, further rolling 
and harrowing, 60.00 mk.; 2 qs. ammonium sulphate dur¬ 
ing tilling and 2 qs. sodium nitrate as a top dressing, 96.00 
ink., 4 qs. superphosphate, 34.00 mk., 2 qs. 40 % potash 


15.00 mk.. 205.00 mk. 

Total . . . 526.60 mk. 

(3) Cultivation work: Three hand and two ma¬ 
chine hoes* working separately and together ...... 188.00 mk. 

(4) Harvesting : Digging 72.00, loading and unload¬ 
ing 8 pfennings per quintal, 24.00 mk., cartage of beets and 

leaves 92.00 mks. ..'.. 188.80 mk. 

(5) General costs : Rent 120.00 mk. per hectare. In¬ 
terest on capital 80.00 mk., 'taxes and rates 48.00 mk., 
general costs 12.00 mk. .. 260.00 mk. 

. Total expenditure per hectare . . . 1083.40 mk. 

[is* iq 
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Returns ; 

240 quintals clean beets at 4 mk. ........ 960.00 mk. 

105 quintals ensilage at 2 mk. .......... 210.00 ink. 

12 quintals 5 % dried slices at 10 mk. ..... 120.00 mk. 


Total return per hectare . . . 1290.00 mk. 

There is thus a net gain of 206.60 mk. per hectare. If the price 
obtained for beets falls, however, to 3 marks per quintal for the same crop. 


Table II. — Profits of sugar-beet compared with other crops at SokoL 
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instead of a gain there is a loss of 33.40 mk. and the limit of profitability 
is for a minimum yield of 320 quintals clean beets per hectare. This 
yield can be obtained with the given manuring and favourable weather 
conditions. When, however, the price falls below' 3 marks per quintal 
for beets, the crop becomes unprofitable. 

In Czechoslovakia sugar-beet cultivation is only profitable in*those 
parts of the country where with heavy manuring and very careful attention 
to all field cultivation (subsoillng etc.), rolling, hoeing and harvesting, the 
yield should be 350-500 quintals per hectare. If yields are smaller, most other 
cultivated crops would give better profits. Where such yields are not ob¬ 
tained and where unprofitable sugar-beet cultivation is carried out only on 
account of rotation of crops, the author advises a change to other industrial 
crops. This is also recommended from an agricultural political point 
of view. Since 2 / 3 of the sugar must be exported, the sugar trusts depress 
the price of the sugar so much that, even with, a yield of 270 quintals per 
hectare, the beet cultivator already shows a loss. The author suggests a 
close combination of all sugar-beet cultivators, and shows in the preceding 
table the profit of sugar-beet cultivation, as compared with the most 
important crops and especially with the recommended commercial plants 
(see page 442}. V. E. 


agricultural industries. 


Plant Products. 

200. The Glassification of Cereals in Roumama. 

Ionesctj SiSESTi, G. Standardizarea di Clasifiearea cerealelor. Viata 
Agricola , Year XVI , No. 2, pp. 33-37. Bucharest, 15 January 1925, 

The author examines the proposal of the Roumanian Government re¬ 
garding the introduction of an enactment defining types of cereals and 
making a classification of crops. The author emphasises the importance 
of this measure and points out the drawbacks of the present condition of 
affairs, illustrating the difficulties arising from the subdivision of agricultural 
production due to agrarian reform, the consequent variety of the products 
and absence of any uniform stocks, of installation for grading or storage, of 
means of transport, etc., and consequently, the impossibility of obtaining 
credit on the crop and of arranging for sale at the right time. 

These difficulties could be removed by the provision of warehouses, 
the defining of types and compulsory grading, fahich would also influence 
cultivation, since the price being based on quality, the farmer would tend 
towards the production of superior crops. 

The author reviews what has already been done by the, Roumanian 

; . ' ' , 
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Government in this field since 1897 and gives fundamental suggestions fox 
the regulations fox the grading and storage of cereals including : 

(1) Clear definition of the objects proposed by the system of defin¬ 
ing types and compulsory grading, first in the ports of exportation, and then 
in the interior, according, as the present defective warehousing system Is 
completed. 

(2) Constitution of an Association representing all interests — pro¬ 
ducers, dealers, banks and co-operative sociaties — with national capital 
for the construction and working of the warehouses. This Association 
should be a private corporation with partnership of the State, in confor¬ 
mity with commercial law. 

(3) The grading should be effected by competent agents of the State 
appointed for the purpose, and special bodies and associations ; Chambers 
of Agriculture, Agricultural Syndicats, etc. should cooperate in the defini¬ 
tion of types and in the creation of the organisation for classification and 
•grading. 

Transactions should only be done on 'the basis of certificates issued by 
the warehouse management, indicating the class to which the produce 
belongs and the quantity released. 

The said certificate would form the “ warrant ” or storage receipt and 
could be discounted at the National Bank or other banking institutions, 
to facilitate credit, and the law should recognise its character as a nego¬ 
tiable document. 

This enactment does not constitute a monopoly of cereals, since trade 
remains perfectly free, but it facilitates trade by making known the grades of 
ing known the grades of Roumanian cereals intended for exportation, gra¬ 
des which will be guaranteed by the State and which will benefit by this 
measure; moreover, the confidence of the Exchange will be increased and 
as an immediate consequence, the present fluctuating prices will be stabil¬ 
ised at a higher level. W. Ty. 

20j. The Treatment of Flour with Chlorine Gas and by the 44 Goto ,9 

Process. 

Neumann M. P. and KaUMXNG H. (Institut e Backerei cler Preussischen 
Versuclis- und Porsebungsanstalt f. Getreide ver arbei tung and Futterveredlung). 
Die Behandliing der Getreidemehle mit Cklorgas und das sogenannte Golo- 
Verfahren zur Verbesserung der Mehle. Lcwdzmrtschaftliche Jahrbiicher, 
Vol. lyXI, No. E, pp. 305-319. Berlin, 1925. 

Among the measures suggested in recent years fox the improvement 
of flout is that of treatment with chlorine gas, introduced about thirty years 
ago. The bleaching which results is due to the oxidation of the yellow 
colouring matter which is found in the fats of the flour. This method 
however, is not common because it has certain drawbacks. It has now 
been replaced by the'GoloT process in which 0.5-1.5 % of nitrosyl chlo¬ 
ride is added to the Chlorine gas. The gaseous mixture to which is added 
a, certain amount of air is, passed into a receiver containing the flour which 
is' constantly,;shaken and thus in a short time comes into close contact with 
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tiie gas. Tile flour rapidly absorbs the gas; in concentrations of 0.015-0.02 
which are considered normal, the flour retains no odour, nor can any 
traces of hydrochloric acid or of nitrous acid be found. Under the in¬ 
fluence of the gas, the swelling capacity of the colloidal substance of the 
flour, especially of the albumen, increases. A greater capacity for water 
results and therefore a greater quantity of dough, which is more tenacious, 
softer and more susceptible of increase in volume during the process of 
bread-making. 

This action is due to increased acidity in the flour, both of measur¬ 
able acid and of hydrogen-ion concentration. With it also increases the 
solubility of the nitrogenous substances ; if however these two factors 
increase beyond a certain point, as happens especially with soft wheats, 
the gas may have no effect or it may even have a negative effect, as is the 
case when the action is too prolonged. The gas has no effect either on the 
keeping qualities of the flour or on the activity of the enzymes of the flour. 
Complete bleaching of the flour will result, if the treatment is properly car¬ 
ried out, and the yellowish colour will disappear; if on the other hand the 
quantity of gas is excessive the flour may take a greyish tone. 

The action of the gas depends mainly on the accurate carrying out 
of the treatment, which may be considered as harmless on account of the 
very small quantity of gas used and the cleanly manner- in which the 
process must be performed. A. P. 

202, Preservation of Silage. 

Koch Conserveeren van veevoeder door inkuilen. — Algemeem Land - 
botmmeckblad voor Nederlandsch India , p. 1. Baandoeng, 1924. 

' ‘* 

After the forage has been in the silo for four to five months, the loss is 
10 %. The carbo-hydrates undergo a great diminution : on the other hand 
the fat content is greater, probably because the bacteria transform the carbo¬ 
hydrates into fats. The results are similar to those obtained in America. 

A. F. 

203. Industrialisation and Commercialisation of Fruit Growing in 

Roumania. 

Sl'KFANEScu B. L. Industrializarea si comercializarea fructelor ” Buleiin 
Agricultural , Year 5, II. Series, Vol. IV, No. 10-12 October-December, 
Bucharest, 1924. 

The author points out how, in spite of the good climatic conditions 
throughout the country, fruit-growing, on account of unscientific methods, 
leaves much to be desired. 

There are in Roumania about 100 million fruit-bearing trees of which 
about three-fourths are plum trees, but the distribution in the districts 
of the species is very unequal. Thus in the old Kingdom, out of 47 
million fruit-bearing: trees, 42 millions are plum-trees. 

The mountainous districts (Mused, Prahova, Argos and Dambovita) 
have each about 6 million plum-trees, while the Dobruja and Southern 
Bessarabia, have scarcely any. 

■ [m-'jBtsj'- 
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The plum-tree represents 90 % of the fruit trees of the Old King¬ 
dom, 65 % in Transylvania, 32 % in Bucovina and 6.1 % in Bessarabia 

Fruit-growing suffers principally from the climatic conditions, front 
fungoid diseases, parasites, etc., to which are added the damage caused by 
complete want of care and of scientific methods of picking, transport and 
storage of the fruit. 

A quite insufficient use of orchard products is tnadei n Roumanla and 
the complete absence of industrial and trade organisation is a source of great 
loss. The value of the annual fruit production of Roumania exceeds 2 
thousand million Lei. 

The author mentions the various uses of such potential wealth:— the 
manufacturing of jam and dried fruit from the plums, introduction of va¬ 
rious fruit wines, sparkling table wanes, preparation of syrups and drying of 
fruits and vegetables. 

The export of these fruits in the above-mentioned forms would assure 
an income of hundreds of millions of Lei to the country. 

As regards utilisation of the products of Roumanian orchards, in the 
majority of cases, especially in the Old Kingdom, the plums are made into 
“ ttrica by a process of distillation. This is a not very wholesome bever¬ 
age widely used by all social classes of the country as an aperient and 
common beverage, but not exported as it is not liked in foreign countries. 

64 million plum, trees yield a gross output of 64 thousand tracks of 
fresh plums, or the equivalent of 18-20 thousand trucks of dried or pre¬ 
served plums; if one quarter only be used for industrial purposes other than the 
manufature of " tuica } \ there would be about 4-5 thousand tracks of dried 
plums or jam for consmnption or exportation. Considering only the pro- 
duction of 9 Departments, with approximately a total of 41,107,269 plum- 
trees, and allotting only one quarter of their output for industrial pur¬ 
poses, 3-4 thousand tracks of dried plums and jam could be obtained 
having a value of 400 million Lei (at 10 Lei per kg. of dried plums). 
Half the quantity might be made into dried plums and the other half 
into jam. The work would occupy about 4 thousand Bosnian ovens for 
a month, and perhaps an equal number of boilers for the jam. 

The author alludes to the exportation of fruit from. Roumanla, to Aus¬ 
tria and Germany in the years 1913-1914-1915, which reached an average 
of 285 trucks a year. 

For Bessarabia alone, taking the average of the ten years 1901-1910, 
2000 tracks of fruit were exported. As in 1915 the production of Bessa¬ 
rabia was 8723 trucks of fruit, one-quarter of the output of fruit from this 
Province might have been exported 

The markets for dried plums of superior quality would be:— Russia 
in the east; Germany, Austria, Belgium and England in the west. The 
industrialisation of fruit-growing has for some years occupied the attention 
of thd Ministry of Industry and Commerce and that of Agriculture and 
Domains in Roumanla. In about 4 years (1909-1912) with Government 
assistance,:500 ovens of the Bosnian system were constructed; 2000 ovens 
were made during'the'occupation. Various tanks were made, since 1910 
at^; : pucioasa/(Danabovitza) and Rusavat (Buzen) as well as two, large 
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factories, one at Golesti-Badi (Muscel) and the other at Istritza (Buzen), 
each with a capacity for sterilising about 2000 kg. of dried plums in 24 
hours. The preserved fruit industry is meanwhile in Ml progress in the 
country, gradually eliminating similar foreign products from the market* 
In order to be in a position to organise the production and sale of fruit 
with the object of its commercialisation the author proposes 

(1) Detailed research on the soil and climate, of the cultivation of 
each species and variety of fruit, as well as their correct cultivation, pick¬ 
ing at a suitable moment, suitable packing methods, establishing for this 
purpose schools, exhibitions, competitions, conferences and publications, 

(2) Gradual change of the present destination of fruit products, 
especially plums, with industrialisation, adopting the improved Bosnian 
oven, an oven capable of dealing with about 5000 kg. in a season. 

(3) Careful preparation of the goods, superintendence and control 
of markets, establishment of contacts by means of Chambers of Com- 
tion of local consumption by supplying hospitals, prisons, etc. 

(4) State cooperative aid for the construction of ovens, creating 
for the present two centres of production — Golesti and Istritza — where 
the two factories might prepare (by sterilisation) 70 trucks of plums for 
exportation. 

{5) Construction of nursery plantations, propaganda work with 
specialised schools of fruit-growing, conferences and shows. 

(6) lastly, formation of a competent directing staff under a Special 
Directorate of Fruit-growing to be created in the Ministry of Agriculture. 

S. If. 


zo^Brying, of Apricots. 

Grasowsky A. Commercial Bulletin , VoL 1, No. 8, pp. 196-198. Jern 
salem, 1925. 

The author gives the chemical composition and nutritive value of 
dried apricots, and the advantages to be gained by drying the fruit. 

The method of drying apricots, is described as follows:— The fruit 
is picked when ripe, as green fruit produces a tasteless product, and is 
then cut in halves, spread on trays and taken to the sulphuring house» 

The fruit is sulphured for the following reasons :' Sulphurous acid 
deoxidises colouring matter and prevents darkening and the decom¬ 
position of nitrogenous compounds. Spores are destroyed, which, checks 
putrification and fermentation, also, the eggs of insects are destroyed, 
and the fruit is made' secure from insect attack. 

Sulphuring also ruptures and enlarges the cells of the fruit, makes 
the texture more porous and hastens drying. The length of time re¬ 
quired for sulphuring varies with the fruit, the draught and the quality 
of sulphur. The time taken is usually about 2'hours, and about 5 lb. 
of sulphur per ton of fruit is employed. 

After sulphuring the fruit is dried in the sun ,* the time required de¬ 
pends on various factors, but generally after 4 days the apricots are 

, , , , . 
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three-fourths dry, when the trays are stacked and the drying is finished 
in the shade. 

When dry the fruit is put in bins and sweated, which equalises the 
moisture, makes the apricots less brittle and the product more pala¬ 
table. 

After sweating, the fruit is sent to the packing house where it is 
usually re-sulphured, graded and packed in wooden boxes for market. 

Mention is made of the limiting factors to apricot growing in Pales¬ 
tine, e. g., cold winds and rain at time of blossoming and the Fruit Fly 
(Cemtitis capitata), which all cause serious damage, and the prevalence of 
Gummosis. W. S. G. 


205, The Fungicidal Action of Sodium Fluosilicate and Hydrofluo- 

silicic Acid in the Coagulation of Rubber. 

FamberT A. Archives des Instituts Pasteur d’Indochine, No. 1, pp. 57- 
64. Saigon, 1925* 

HydrofLuosilicic acid and fluosilicate of soda have been recommended 
as coagulants in a patent taken by the Rubber Growers' Association in the 
name of Mr. Edwards. 

The advantage claimed lies in the fungicidal action of the new coag¬ 
ulant which would prevent the formation of mildews on the surface of 
the rubber during the process of drying which depreciate the market 
value of the rubber. 

The writer purposed to investigate the fungicidal action of these 
coagulants, the yield of washed rubber, the chemical composition and the 
mechanical properties of the rubber obtained. 

The mildews which grow on rubber are of the Aspergillus and Penicil- 
liicm type. 

The optima conditions for mildew development are a slight acidity 
in the medium, a temperature near' 32°-34°C. and a suitable hygro- 
metric condition. In dry air growth is slower than in moist air. 

It should be noted that rubber, always slightly acid after coagulation 
in an acetic medium, kept in a surrounding temperature of about 30°C. 
in an insufficiently ventilated drying shed where the hygrometric condi¬ 
tion is marked, is in a condition favourable to the, development of spores 
by which it may be infected. 

From the investigation made by the author the following conclusions 
may be drawn : — 

(1) In the conditions of the experiment, the fungicidal action of 
hydrofluosilicic acid and of fluosilicate of soda has not been sufficient to 
prevent completely 1 the growth of mildews. However, development and 
fructification have been very much retarded. It is therefore possible that 
in a drying shed where the moisture conditions are less favourable this delay 
may allow of drying the rubber to the point that the development of 
mildews would no longer be possible. 
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(2) The fungicidal action of fluosilicate of soda proved superior to 
that of fluosilicic acid. 

(3) Coagulation by fluosilicate of soda in suspension in water is 
better than that obtained by the salt in powder. In the latter case the 
latex should be poured on the powder and not the powder into the latex. 

(4) The chemical composition of the two samples of rubber is 
much the same. It is scarcely possible to find any difference except a 
slight increase of ash and a decrease of resins in the sample coagulated with 
the fluosilicate. 

(5) Coagulation with fluosilicate of soda is deficient, compared 
with that with acetic acid. 

(6) The characteristic coefficients of each rubber, with optimum 
vulcanisation, are respectively 1.05 for the sample coagulated with acetic 
acid and 0.91 for the sample coagulated with fluosilicate of soda. The 
latter is only worth 86.8 % of the sample coagulated with acetic acid. 

(7) The characteristic coefficients . after keeping are respectively, 
0.66 for the sample coagulated with acetic acid and 0.45 for the sample 
coagulated with the fluosilicate. After keeping, the latter is not worth 
more than 67.6 % of the sample coagulated with acetic acid. 

P. C. 

(Correspondent for Indo-China). 

Animal Products. 

2o 6» The Constitution of the Fatty Globules of Milk. 

Dnom Am M. (R. Scuola sup. di Agricoltura di Portici). Ricerche 
fisico-chimiche snlla costituzione deirinvolucro dei globuli grass! del latte. 
Annali della R. Scuola superiore di Agricoltura in Portici , Ser. II, Vol. XIX, 
pp. 1-23, bibl. Portici, 1924. 

The various hypotheses regarding the constitution of the fatty glob¬ 
ules of milk appear to have little correspondence with the real facts, 
especially as they do not explain the observed phenomena, or are even 
in contiadictxon with them. The author puts forward a new hypothesis 
based on the formation round the globules of a thin layer of calcium soaps 
(soaps of the various acids contained in butter and especially insoluble soaps 
of the higher series of fatty acids). 

This mixture of soaps, besides remaining attached to the globules 
themselves, has the property of fixing the suspended and colloidal particles 
contained in the milk (insoluble phosphates, casein), forming a complex 
viscous, heavy compound which envelops the fatty globules and keeps 
them in an almost stable emulsion. 

By means of this hypothesis are explained : — 

(1) The considerable density of the globules covered with calcium 
soap and the difficulty in rising of cream. 

(2) The fact that, with any chemical and physical treatment capable 
of displacing the calcium and, consequently of decomposing the calcium 
soap, the rising of the cream and all the phenomena which are observed in 
making butter take place at once. On the other hand, treatment with 
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agents incapable of causing the decomposition of the calcium soap retards 
and renders incomplete the formation of butter. 

(3) The fact that the formation of butter is easier with acidified 
cream (lactic acid which decomposes the calcium soap) and more difficult 
with sweet separated cream, precisely on account of the resistance which 
the soapy covering offers to the formation of butter. A. F. 

207* A New Method of Distinguishing Fresh from Boiled Milk, 

HeckmA E. (Rijkslandbouwproefstation Hoorn). Ben nieuwe methode ter 
onderscheiding van rauwe en verhitte nielk. Verslagenv an Landbouwkundige 
onderzoekingen der Rijkslandbouwproefstation , No. XXIX, pp. 49-60. The 
Hague, 1924. 

To 5 cc. of milk, previously filtered through cotton, is added 5 cc. 
of a 0.1-0.2 % solution of “ trypanblue ” in distilled wuter, or better, in 
physiological solution. The mixture is placed in a tube of the separator, 
the lower part of the tube being capillary (for example, Trommsdorffs 
tube). It is left at room temperature for 10 minutes and then rotated 
for 20 minutes. The cream and the skim milk are poured off and the 
small amount of liquid remaining above the sediment is withdrawn by 
means of a capillary pipette. The sediment is then thoroughly mixed 
with a capillary pipette. One or two drops of the sediment are taken 
(always the same quantity) and examined under the microscope, taking 
care to spread the matter evenly between the object-glass and the cover- 
glass. The sediment is examined with a dry lens, and the number of 
stained and unstained cells, the intensity 7 of the staining and the number 
of cells forming the average for 25 squares should be noted. 

Care should be taken not to mistake the cells for small drops of fat or 
scum membrane. 

The following results are obtainable : — 

(1) Fresh milk. Only unstained cells (relatively large) are seen. 

( 2 ) Strongly heated milk (10' at 7o°C.; 2 f to 3' at 8o°-90° C.; 1' to 2! 
at roo° C.). A great number of deeply stained cells ate seen, while uns¬ 
tained and slightly stained cells are absent. 

(3) Milk heated to a low temperature (10' to 30" at 6o°). A fair 
number of slightly stained cells 

(4) Mixture of fresh and strongly heated milk. Side by side with 
deeply stained cells other unstained cells are seen. 

This method also holds good if formalin or bichromate of potassium 
has been added to the milk, in which cases Storch’s and Rothenfussbr's 
reactions (enzyme tests) give no indications. A. F. 

208. Cold Storage of Eggs, 

Morant T. and Pique J. Cold Storage and Produce Review , Year 28, 
VoL XXVIII, No. 32, pp. 9 ~u, 2 fig. Eondon, 1925. 

Results of researches on the cold storage of eggs, made at the Bow 
Temperature Research Station, Cambridge, for the Food Investigation 
Board of the Department of Scientific and Industrial Research. 
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(r) Only very fresh, clean eggs, which have not been subjected to a 
temperature of more than I5.5°C (6o°F.) should be used for cold storage, 
since at 2i°C. (70°F.) a visible development takes place in the egg ; even 
at l6.r°C. (6i°F.) embryonic modifications are produced. 

(2) The storage temperature should in practice be maintained 
between o° C. and -f 0.5° C. (32°to 33 0 F.). 

(3) To avoid as far as possible loss of weight, the degree of humidity 
should be kept constant at 80 % and the temperature at o° C. 

(4) To avoid " storage taste the eggs should be placed on metal 

plates, or plates rendered impermeable and not susceptible of absorbing 
odours. P. D. 


PLANT DISEASES AND PESTS. 

Non-parasitic Diseases . 

209. Manganese Treatment for the “ Dorrflecken 77 Disease of Oats 

(Moor Colonial Disease). 

EliXvTnes. F. Die Dorrfleckenkrankheit des Hafers und ihre Heilung dutch 
Mangan. Das Kohlensaure-Mineralstoff-Gesetz, ein Beitrag zur Physiologic 
dar nichtparasitaren Pfianzenkrankheiten. Landwirtschaftliche Jahrbiicher , 
Vol. LX, part 6, pp. 689-769. Berlin, 1924. 

The “ Dorrflecken” disease is known as a non-parasitic disease of oats 
and under certain circumstances also of other plants. It is found espe¬ 
cially among plants growing on sandy soils and on moors, and has the 
following course: after the seed has germinated in the normal manner the 
plants change colour slightly, then on the leaves appear red-bordered 
spots from which the chlorophyll disappears; finally the leaves gradually 
dry up from the base of the stalk to the tip. Sometimes the disease 
stops after a time, but oftener the plant perishes. Many attempts at 
explaining its cause can be found in the literature, among the causes sug¬ 
gested being both acidity and alkalinity, nitrite forming bacteria, fime and 
many others. Nobody, however, suspected the physiological processes oc¬ 
curring in the plant. 

In manganese sulphate Hudig found a very efficient weapon for con¬ 
trolling the disease, but no final and satisfactory explanation for its action 
was so far given. 

The author tried to investigate the relation between the factors 
conditioning the disease and the curative action of the manganese and to 
explain satisfactorily the cause of the disease. Fox this purpose he 
investigated a large number of oat cultures in water and in the open 
field, and the following are the results obtained. 
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Experiments in water . The “ Dorrflecken ” disease is not connected 
with the soil, for it may even occur in purely mineral solutions. The se¬ 
verity of the attack is largely influenced by the form of the nitrogen given 
to the plant. Yellow oats and “ FicJdelgehirge ” oats respond quite differ¬ 
ently to the disease. Mn0 2 has the same preventive influence as M11SO,,, 
but only in the series of experiments with KNCX were negative results 
obtained. The disease is not confined to alkaline reacting bodies, for it 
may be even found in decidedly acid solutions (solutions of (NH 4 ) a S 0 4 ) 
and is then also curable by MnSG 4 . The presence of a nitrite in the solu¬ 
tion may lead to the disease — and hence Ls appearance on moor soils 
with a lime fertiliser — but this is not the only condition favouring the 
appearance of the disease. The disease appears even in the complete 
absence of calcium bicarbonate, and hence the explanation of the beneficial 
action of the manganese as being due to its action on the former or on the 
alkaline humus matter is certainly insufficient. Similar to manganese 
sulphate is the action of many other manganese compounds e. g. manga¬ 
nese chloride, manganese dioxide, manganese carbonate and even manga¬ 
nese mud. Finally these experiments in water proved that optimum limit 
in the case of oats is not yet reached, even with 0.5 gm. Mn$ 0 4 in 
600 cc. of water. 

The pot experiments proved that the action of the manganese was more 
beneficial the stronger the hold the disease had previously on the soil investi¬ 
gated. Its action was greatest on alkaline garden soils which were manured 
with KN 0 3 and the result was a surplus yield of 91 %. We are justified in 
stating that all plants which growing on calcareous soil suffer from nutritive 
disturbances are manganese-requiring plants, and one of the experiment 
showed that every 5 gm. of MnCh, in the first year, had a more beneficial 
influence on the crop yield than 2 V 2 gm. MnS0 4 on 6 kg. of soil with an 
especially high Ca and Mg carbonate content. The beneficial action of the 
MnS 0 4 was also noticeable in following years to the same extent. The same 
beneficial action was also noticed in the case of another plant disease, which 
may be ascribed to nutritive disturbances, and in which the lower leaves 
withered gradually from the tip towards the base. On application of a 
manganese treatment new leaves appeared. It was further found that 
manganese cannot be substituted by other reagents which perhaps assist 
oxidation in the soil. The disease appeared less frequently in soils with 
a purely organic manure than in soils having a purely acid manure, and 
hence the action of the manganese in the first case was weaker. The effect 
of various nitrogenous manures, which was investigated in the former 
series of experiments was again examined and it was found that sodium 
nitrate, crude calcium cyanamide were injurious and somewhat less the 
physiologically acid ammonium sulphate, while the neutral (NH 4 ) 2 SG 4 . 
NaN 0 3 acted as a preventive. The most injurious, however was KN 0 3 , 
whose nitrogen is only assimilated in the presence of manganese which 
itself prevents the appearance of the disease. The same was noticed in 
the series without nitrogen, with the limitation, however, that in these 
cases the sulphate acted much better than the chloride. In the case 
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of KN 0 3 manure the beneficial action of the manganese found expression 
in a much greater grain yield. It may be inferred from this that 
the action of the manganese is catalytic in that it assists in either the 
nitrate reduction or nitrite oxidation or may be in the albuminoid syn¬ 
theses, by supplying rapidly the necessary bodies, whose absence map 
cause the above mentioned nitrogen transformations to stop at injurious 
intermediate stages. It is probable that these inert and lacking substances 
are carbohydrates on whose diastatic changes manganese exerts a beneficial 
influence. With nitrogenous manures another two different observations 
were made : (1) that the crops receiving crude calcium cyanamide in the 
absence of manganese were very poor, while in the presence of manganese 
the}^ exceeded those obtained even with (NH 4 ) 2 S 0 4 . NaFT 0 3 manganese, 
and (2) that the poisonous action of guanadine nitrate was completely 
stopped by manganese. Also calcium, magnesium and potassium salts as 
well as phosphatic manures were investigated. In distinction to the ex¬ 
periments in water cultures it was found that on alkaline garden-soil KC1 
acted as a preventive, while potassium silicate, mono- di- and tricalcium 
phosphates increased the liability of the plant to the disease, but this is to 
be expected, since they increased the physiological alkalinity of the garden 
soil. Magnesium sulphate reacted favorably in distinction to the carbo¬ 
nate, CaCl 3 acted as a preventive, CaHP 0 4 diminished the danger of 
“ Dorrflecken formation. Interesting was the observation that a 14 cm. 
thick layer of lime under 13 cm. of garden soil prevented the appearance 
of the disease, another proof that neither lime itself, nor an alkaline 
reaction by itself, can be considered as sufficient cause for the appearance 
of the disease. From among the phosphatic manures Rhenania-phos- 
phate was the most poisonous, although even in the presence of super¬ 
phosphate, crude phosphate or basic slag the disease appeared and 
usually in two phases. The manganese acted beneficially in each 
case, most in the case of Rhenania phosphate, least in the case of 
superphosphate. 

The open field experiments were primarily qualitative experiments, 
and they proved that the degradation processes and the greater liability 
to the “ Dorrflecken ” disease, wdiich is noticed in the case of mountain 
varieties of oats when grown in other suitable places, is transferred also 
to the seed. The action of the manganese depended to a large extent on the 
different environmental influences extended on the plant. The liability 
to the disease is also conditioned by all the influences exerted on the 
development of the seed. 

The question whether the action of the manganese is due to its in¬ 
fluencing the processes taking place inside the plant or in the soil, was 
answered by the following experiment. A plant grown in a nutrient solu¬ 
tion containing manganese sulphate w T as transferred to a soil from 
which manganese was completely absent and yet showed no signs of acquir¬ 
ing the disease. This shows unmistakably that the manganese has some 
influence on the processes taking place inside the .plant. In the above 
experiment the manganese must have reached the leaves of the plant in 
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the early stages and remained there. The same beneficial results were 
achieved on painting the “ Dorrflecken ” leaves with manganese sulphate 
solution, especially if FeSO + was supplied at the same time. 

In the diseased leaves the internal processes were found to have 
a considerable increase in the peroxydase content, while in the case of 
healthy leaves a preponderating amount of catalase was found. In the 
latter a peroxydase fever could be artificially produced by manganese. 
In view of this it is reasonable to assume that in the case of formation of 
injurious substances these are immediately oxidised. These injurious 
substances are formed readiest in the so-called “ second youth stage ” of 
oats, between the stages of “ stemming ” and “ shooting forth ”, and in 
this stage the formation of the very strong secondary roots takes place. 
Because of this the plant has soon available about ten times the mass of 
roots of either wheat or rye, and is capable therefore of withdrawing from 
the soil nearly double the amount of nitrogen as is withdrawn for example 
by barley, and in this way it can store up, already in the first four weeks, 
10 % of its dry weight and about 25 % of its final ash weight. If this 
is so, the equilibrium between root and leaf nourishment is easily disturbed, 
which is followed by the formation of injurious substances in the leaves. 
The deficiency of nutrient salts in young plants, accelerates flowering 
and prevents the appearance of the disease. The same thing might be 
observed in young plants if they were supplied with carbonic acid 
which could absolutely replace manganese in its action. Hence the fact, 
actually observed, that all climatic influences which increase assimilation 
(light, C 0 2 ) cause a diminution in the liability to the disease and the action 
of manganese and vice versa, and also that increased transpiration, with 
an accompanying increased supply of soil nourishment, if not followed by 
increased C 0 3 -assimilation leads to a readier appearance of the disease and 
increased action of manganese. Salts reacting on the leaves which, on 
account of a shortage of carbohydrates, cannot be used up, begin to act as 
obstructing substances in the generative stage of oats, and lead to the 
appearance of the disease, while all causes which accelerate the flowering 
and among them a carbohydrate excess, lead to the disappearance oJc the 
disease. 

The beneficent action of the manganese the author explains by as¬ 
suming that its presence causes an increased C 0 3 -assimilation. His 
conclusion he embodies in the following “carbonic acid mineral matter 
law” : " If the plant is to attain the best health and if no disturbance is to 
take place in the equilibrium of the chemical compounds necessary for its 
formation, an increased supply of soil-nourishment has to be accompanied 
by an increased C 0 3 ~assimilation. If conditions of weather, light and especi¬ 
ally heavier artificial manuring do not permit the bringing about of these 
optimum conditions, then disease sets in, which under certain circumstances 
is transferred to the seed ”, In the case of such nutritive disturbances 
a manganese fertiliser acts, very beneficially, heating, stimulating growth 
and enabling the plant to make the fullest use of the soil nourishment. 
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Plant Parasites . 

210. The “ Peronospora of the Hop ( Pseudoperonospora. Humuli) 

reported in Wurtemberg, Saxony* Bohemia and Alsace (i). 

Bang W. Ber falsche Mehltau am Hopfen. Nachnchteriblatt fur den 
deulschen Pflanzenschutzdienst , Year 5th, No. 8, pp. 63-64. Berlin, 1925. 

In Wurtemberg, and particularly for the first time during July 1924 
in the district of Tettnang, and in the middle of June 1925 here as also in 
the great hop district, which extends from Horb to Herrehberg, was re¬ 
ported the rapid spreading of the “ peronospora of the hop ” (. Pseudopero - 
nospora Humuli (Myabe and Takah.) Wils. 

Also in 1925, equally intense attacks of the disease were recorded in 
Bavaria, Bohemia and Alsace. 

Against this disease, which may constitute a serious danger to hop 
growing, treatment with copper solutions is recommended, carried out at 
suitable periods. G. T. 

211. A Hern aria. FIcI, Hyphomycete injurious to the Fig, in Piedmont* 

Ghirlanda C. Sopra una malattia del Pico. Annoli della R. Accademia 
d’Agvicoltum di Torino , Vol. BXVXX (1924), pp. 71-76, 2 fig. Turin, 1925. 

At Turin at the end of August 1923, the author observed for the first 
time an abundant fall of young receptacles (syconiae) from a fig tree (re¬ 
ferable to var. “ Troiano ” also called the “ Bivia ” fig), which otherwise 
appeared to be quite healthy. The small fallen receptacles, which were 
deformed by irregular growth, showed, on one side only, a large rounded spot, 
depressed, edged with a pad of darker colour than the surrounding zones. 
In the syconiae in which the disease had made most progress the spot was 
to a great extent covered with a slender velvety down of a rather dark 
olive-brown colour. Microscopic examination of such down revealed the 
presence of a Hyphomycete, classified by the author as Alternaria Fid , 
already described by R. Parneti as carrier of the “ atrophy of the fruit 
of the fig-tree ”, a disease found by him for the first time in the Province 
of Pavia. 

Contrary to the observations of Parneti, the author found that the 
mycelium of this species of the Dematiaceae not only invades the tissues of 
the mature receptacles, but is constantly present also in the small fallen 
syconiae. 

The author has easily made an artificial culture of the parasite. This, 
taken from a pure culture and from infected receptacles, was inoculated, 
with positive results, on sound syconiae. Two successive treatments, 
made at an interval of twelve days, one after another, with neutral Bor¬ 
deaux mixture, at strengths of 0.5 and r. % respectively, arrested infec¬ 
tion, allowing perfect ripening of the few receptacles remaining on the 
tree. In February 1924, the author also carried out a winter treatment 
with mixture at a strength of 2.5 %, after which the tree was in a very 
good condition of growth. G. T. 

(1) See also 2 L 1923, No. 810* (Ed,) 
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212. The u Ink Disease ” of the Chestnut (Blepbarospora, ca.mbi~ 

wor&jv in Corsica. 

Dub&'RBNOY J . Maladie des Chataigniers en Corse. Revue desEaux ei Forets* 
Vol. LXXIX, Vltli. Ser. Year 23, No. 4, pp. 149-156, 6 fig. Paris, 1925. 

For at least twenty years, apparently, the “ mal delTinchiostro 0 
(Blepharospora cambivora Petri) has attacked chestnut trees, in Corsica. 

It appears that the disease was first observed at Corte whence it 
very soon spread to the Venaco district, causing the disappearance of the 
chestnut woods affected. 

As regards curative treatment of the diseased trees, in 1923 at Saint- 
Pier re-de-Venaco, a deep wide notch was cut with an adze near the base of 
the trunk of a dying chestnut tree ; in the spring of 1924 the production of 
very green and rather abundant foliage was noticed. 

At Murato another experiment was made: — all the blackened tissues 
of the base of the trunk, the collar and the large roots, were removed with 
the adze ; an operation which, according to the author, should be extended 
to all the trees attacked in the same chestnut wood. 

Since the chestnut trees operated on remain exposed to reinfection, 
it is indispensable to supplement this surgical treatment with a dis¬ 
infection of the soil with cupric salts. It would also be useful to spread 
nitrogenous, potassic and phosphatic salts at the roots of the trees. 

It appears however better: to fell as soon as possible trees found to 
be attacked in the middle of a sound chestnut wood, and also to fell, as a 
precaution, their immediate neighbours, which may be infected without 
showing symptoms of the disease ; to disinfect with cupric salts the stumps 
and the area where they stood ; to disinfect as a preventive the soil at the 
base of the still sound chestnuts standing near. G. T. 

Animal Parasites. 

213. New species of CurcuHoxiidae Beetles injurious to Cultivated 

Plants in Various Countries. 

Marshaib G. A. K. Bulletin of Entomological Research, Vol. XVI, Part 1, 
pp. 67-75, fig* 2 tab. 1. London, 1925. 

Description of the following. Curculionidae beetles : — 

(1) Protostrophus edax 11. sp., injurious to young cotton plants in 
the Transvaal (White River), 

(2) Prot . lugubrisn. sp., considered injurious to young cotton plants 
in Natal (Esperanza). 

(3) Prot. mutator n. sp., injurious to beans in the Cape Province 
(Somerset East). 

(4) Prot. vorax n. sp., the adult beetles have damaged young cot¬ 
ton plants in the Transvaal (Rustenburg). 

(5) Prot. rotundus n. sp., has completely destroyed 200 acres of 
maize and 50 acres of millet in the Transvaal. 

(6) Mecostylus acuminatus n. sp., living on the leaves of the coffee 
shrub in Kenya (Teita Hills, near Voi). 
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(7) Sympiezoirachelus impar , n. sp., the adults have been found on 
the leaves of sugar cane in Natal (Mount Edgecombe). 

(8) Echinocnemus oryzae 11.sp., the larva feeds on the rootlets of 
the rice plant in Madras (Kaikalur, Krishna district; Samalkot; Thuru- 
mella, Guntur district). 

(9) Anthonomus cypruts n. sp., bred on peach buds in the Island 

of Cyprus. G. T. 

214. New Curculionidae attacking Trees in India. 

Marshaix G. A. K. Bulletin of Entomological Research , Vol. XV, part 4, 
pp. 339-344, 1 table, Eondon, 1925 

Description of the following species of Curculionid Coleoptera : 

(1) Corigetus instabilis n. sp. The adults were found attacking the 
leaves of Casnarina equisetifolia trees in Kanara (Bombay) 

(2) Magdalis ky Malay ana n. sp., observed in different parts of the 
United Provinces (Dharmoli, Kumaon, Kanasar, Chakrata) ; the speci¬ 
mens from Kanasar were obtained from Pinus longifolia ; 

(3) Camptorrhinus mangiferae, 11. sp., observed in Bihar and Orissa 
(Koina-River, Singbhum) ; the insect was found on mango trees (Mangi- 
fera indica) ; 

(4) PJiylaitis pterospermi n. sp., observed in the United Provinces 
(Golatappar, Dehra Dun) ; obtained from the wood of the Pterospemmm 
acerifolium ; 

(5) P. scutellaris n. sp., observed in the United Provinces (Rive¬ 

rain Forest, Nagsidh, Dehra, Dun), where it was found on Eugenia Jam - 
bolana ; Eachiwala Range (Dehra Dun), where it was found on Acacia 
pennata ; in Bombay Presidency, at Kasik where it was reared on the 
Cassia auriculata, G. T. 

215. Rliyneotes of the Island of Cuba. 

Metcaie Z. P. and Bruner S. C. Notes and Descriptions of the Cerco- 
pidae of Cuba. Psyche , Vol. XXXII, No. 2, pp. 95-105. Boston, Mass, 1925, 

This is the first of a series of works on the Homopiera (sub-order of the 
Rhyncotes) collected during the last eight years in various localities in the 
Island of Cuba, by Bruner, of the Agricultural Experimental Station of 
Santiago de las Vegas. 

Fifteen species and one variety belonging of the family Cercopidae 
are dealt with in it. One genus (Dasyoptem) and twelve species (D. va- 
riegata, Monecphora flavifascia , Leocomia grisea, L. balloni , L. nagua , 
X. maestralis, L. pileae, L. fulva, Enocomia maestralis, Lepyronia robusta , 
Clast optern flavidorsa and C, cub a) are described as new to science. 

It is to be noted that Monecphora hicincia Say var. fmterna Uhlex 
(~ M. fmterna Uhler), common in the Island, damages Panicum nu- 
miiiamtm (popularly called " Parana ”) and sometimes attacks sugar cane, 

M. flavifascia n. sp. may prove important from an economical point 
of view as a pest of sugarcane. ■ •' ' G. T. 


[ 214 - 815 ] 



45 $ AGE.ICtJI / TlJ , RAI / INTEXJAGBNCB 

216. Eharla. quadrigeminsta^ a Coleopteron of North America reported 

In Algiers. 

Bai,achowskY A, Note sur la presence accidentelle de VEburia quadvige - 
minata (Say, 1827) Coleoptere Cerambycide de l’Amerique du Nord a Alger. 
Bulletin de la Societe d'Histoire Naturelle de V Afvique du Nord, Vol. XVI, 
No. Ill, p. 107. Algiers, 1925. 

In June, 1924, there was captured at Algiers an individual of Eburia 
quadrigcminala Say, a Cerambycidae Coleopteron long known in the United 
States and Canada, where its larva lives, boring galleries in the wood of 
oak, chestnut and ash trees. 

The presence of the insect in Algiers is altogether exceptional; in the 
author's opinion it has certainly been introduced by means of American 
woods ; it seems very improbable that the species can continue to exist 
in that Colony. G. T. 

217. Observations made in England regarding the Cherry Black 

Fly {Myxus cerasi ). 

WlMSHXTRS't P. M. Bulletin of Entomological Research , Vol. XVI, Part x, 
pp. 85-94, fig. 6. hondon, 1925, 

Though Myzus cerasi shows itself to be sometimes a serious pest of the 
cherry and has therefore acquired economic importance in Great Britain, 
its biology has not yet been completely studied in the eastern hemisphere. 
The author gives in the present work a systematic description of the 
forms of the insect found in Kent (England) — where this Aphid lives 
on Galium Aparine as well as on the cherry — it is an account of biological 
observations made there during two years on M. cerasi . There follows a 
list of natural enemies of the latter, observed by the author in the above 
mentioned district. G. T. 

2x8. Aphis legaminosae, Agent of Transmission of a “ Rosette ” 

Disease of the Ground Nut, in South Africa. 

SroBBY H. H. and BoTimnyA A. M. Nature , Vol. 116, No. 2907, pp. 97~9 S - 
Eoxxdon, 1925. 

Daring recent years the cultivation of the ground nut (Arachis hy- 
pogaea), in certain localities of South Africa has been seriously affected by 
the appearance of a disease, locally knowm under the name of “ Rosette X 
The leaves of the plants affected are small, contorted, closely congested 
owing to lack of elongation of the stalk, generally yellow, and in many 
cases showing well defined variegations. No seed is borne by a plant dis¬ 
eased in the first stage of growth and the crop is materially reduced by a 
late infection. 

The nature of this disease remained obscure for a long time. Recently 
pathologists have generally admitted that the " rosette " of the ground nut 
belonged to the virus group of diseases. In support of this view now 
comes in the experimental transmission of the disease : researches carried 
out at Pretoria and at Durban, have proved the capacity of Aphis le- 
guminosae Theo. for transmitting the disease. 
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In these experiments, specimens of the Aphid taken on plants affected 
with “ Rosette ”, were placed to feed on a single mature leaf of a healthy 
plant, suitably protected from attacks of all other insects. The characteris¬ 
tic symptoms of “ Rosette ” then appeared in the young leaves of a great 
number of these plants. The control plants, treated in an identical man¬ 
ner but protected from the attack of insects, remained perfectly healthy. 

During these researches a collection was made of all sucking insects 
present in the field on the diseased ground nut plants. Experiments made 
with over two hundred specimens of Jassidae and Fulgoxidae, belonging, 
to at least eight species, have not enabled even one case of infection 
to be obtained on the plants subjected to the experiment. G. T. 

219. Ants Injurious to the “ Stick-Dac 99 Cochineal Insect in Cambodia. 

BATHEEiyiER J. Observations sar les predateurs des cochenilles a stick- 
lac. Bulletin economique de VIndochine, New Series, 29th Year, No. 170, pp. 59- 
66. Hanoi, 1925. 

Three species of ants are serious enemies to the cochineal insect, 
which produces stick-lac, in Cambodia. The author has been able to 
identify them as : (1) Crematogaster walshi Forel, of the subfamily of Myr- 
micinae : this is the most injurious, and is called by the Cambodians 
“ tailed ant ” ; (2) Camponotus sp. also very injurious; (3) C. rufuglaucus 
Jordon, of the sub-family of Camponotinae. 

Oecophylla smaragdina F. protects the cochineal insect against the 
attacks of the other ants. 

In order to prevent the damage caused by the latter, the author com¬ 
mends the smearing of gluey solutions around the trunk of the trees on 
w T hich the “ stick-lac ” cochineal insect is reared. | P. C. 

220. Gracilaria z&chrysa , Microlepidopter injurious to Azaleas in 

France. 

Be Marchand S. Note sur la presence en France de Grocilaria zachrysa 
Meyrick, Mierolepidoptere exotique, nuisible aux Azalees. Bulletin de la Societe 
entomologique de France , No. 9, pp. 146-150. Paris, 1925. 

Gracilaria zachrysa Meyr., described in 1907 as a native species of 
Ceylon, was observed in 1912 in Holland, and in the following year in 
Belgium, on Azaleas (particularly Azalea indica) imported from Japan. 
In consequence, the presence of the Microlepidopteron was noted in only 
three Departments in France on azaleas sent from Belgium to Saint- 
Saens (Seine-Inferieure) some years ago, at Paris (Seine) and at Bayetix 
(Calvados) in January 1925. But it may be presumed that the species is 
already fairly common in France. The azaleas sold there by horticultu¬ 
rists come almost exclusively from Belgium, where they are grown on a 
large scale. It is therefore possible that wherever in France azaleas 
have been received from Belgium, this insect will be found in smaller 
or larger numbers. 

The caterpillar of G. zachrysa attacks the host plant and sometimes 
disfigures it considerably, boring galleries in the leaves, bending or actually 
twisting the margins or the end of the leaf. 
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The observations made by the author regarding the morphology and 
biology of the insect are described. G. T. 

221. Coelaenomeaodera, el acid is, a Beetle injurious to the Oil Fatal 

{Elaeis gaineensis), on the Gold Coast (West Africa) (1). 

Col'TEREXE G. S. The Hispid Leaf miner ( Coeloenomenodera elaeidis, Maul) 
of the Oil Palm (. Elaeis guineensis Jacq.) on the Gold Coast. Bulletin oj Ento¬ 
mological Research , Vol. XVI, Part i, pp. 77-83, fig. 5. London, 1925. 

The Oil Palm (. Elaeis guineensis ), at intervals in various parts of the 
Gold Coast, has suffered from attacks of the beetle Coelaenomenodem elaeidis 
Maul. (fam. Hispidae). 

Tills beetle was noted for the first time in this Colony in 1909-1920, 
but the damage of the parasite was arrested by the sudden arrival of the 
rainy season. It was again observed as injurious in 1919 ; then again the 
rainy season put an end to its damage. Fresh attacks occurred in 1923 
and lasted until January 1924, when they were arrested by natural causes. 

The insect attacks oil palms of all ages except those under three or 
four years. The young fronds of the host plant are attacked almost be¬ 
fore they unfold and the larva of the beetle bores galleries under the epi¬ 
dermis. The young fronds are very soon corroded and torn from the 
xachis by the wind. 

A badly attacked palm has an aspect similar to that of a plant which 
has suffered from the action of fire. Naturally, consequent on the attack, 
the product of the palm is reduced and the palm itself loses vigour. 
The larvae of C. elaeidis live also at the expense of the coconut palm, 
Rorassus, and some ornamental palms. The adult insects also feed on 
these, and still other plants ; they attack the lower surface of the young 
fronds of the oil palm, devouring the parenchyma between the nerves and 
leave brown longitudinal incisions on the fronds themselves. Observations 
made at the Aburi Agricultural Station regarding the biolology of the 
beetle are separately reported by the author. Its complete cycle of 
development occupies about thirteen or fourteen weeks. 

Four Hymenoptera (fam. Eidophidae) natural enemies of C, elaeidis 
were obtained by breeding, namely, Closterocems ajricanus Wtstn. and 
Achrysocharis leptocerus Wtstn. parasites on the egg, Dimmockia abnnana 
Wtstn. parasites of the larvae. The two latter are in turn preyed on by 
a Hymenopteron belonging to the same fam. Eulophidae (Pleurotropis ni- 
gripes Wtstn). C. elaeidis is also attacked in nature by parasitic fungi which 
are common on account of the great humidity. The rain also serves as 
a check on the development of the beetle, which owing to the high numbers 
of its parasites is not likely to become a real scourge for oil palms. 

In the present conditions of the Colony the application of artificial 
measures of control against C. elaeidis is not possible. G. T. 


(1) See also R. 1920, No, 605. (Ed,). 
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Legislative and Administrative Measures . 

222. Legislation with respect to the Importation and Exportation 
of Plants in Various States.—The Legislative Section of the International 
Institute of Agriculture sets forth by means of a short series of publica¬ 
tions, the current legislation passed in the various States for regulating the 
importation, exportation and transport of plants. Each monograph deals 
first with the legislative sources of the information in question, and then 
goes on to deal with the organisation of the national services responsible for 
the application of the measures in question. {Institut International d*Agri¬ 
culture. Expose de la Legislation relative cl Vimportation et d Vexportation des 
plantes ). 

223. Austria : Regulation of the Trade in Chemical Fertilisers. — 
To meet the difficulties of the marketing of these fertilisers and to protect 
the farmer against commercial frauds, the Federal Minister of Agriculture 
and Forestry for Austria has issued a decree which lays down special rules 
for the trade in the products in question. The terms of the decree cover all 
materials which are not the immediate product of the farm, but which on ac¬ 
count of their content ill nitrogen, phosphoric acid, potash, lime and other 
chemical constituents are placed on the market as artificial fertilisers. These 
artificial manures may be put up for sale only after declaration of their pro¬ 
perties and of the weight of their effective chemical constituents. Generally 
speaking the declaration, in addition to the usual commercial indications, 
must contain information on the value in fertilising substances and on the 
form in which they are found in the products as placed on the market. 

In the case of calcareous fertilisers the grade of fineness must also be 
indicated and in that of fertilising mixtures, the nature of the blend and the 
form under which the effective constituents are present. In the case of those 
products that are placed on the market with the indication that, in addition 
to their usual commercial value, they are in some special way favourable to 
plant development, the nature and character of this particular action must be 
clearly indicated. 

Declarations are regarded as valid if the differences do not exceed one 
per cent, and in the case of nitrogenous fertilisers one half per cent, of the 
true content in fertilising substances. 

The political and district authorities and the Agricultural Experiment 
Stations are responsible for supervising the application of the measures enact¬ 
ed. The Stations are also authorised to take samples for analysis and to make 
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use of a staff sworn in for the purpose and subjected to professional secrecy. 
(.Bundesgesetsblatt , No. 58 / 1925). 

224. Austria: Regulation of the Trade in Forest Seeds. — With 
the object of protecting trade in these seeds, the Austrian Federal Ministry 
of Agriculture and Forestry has published an order placing the trade under 
certain restrictions and making compulsory the declaration of the origin 
of the seeds offered for sale. The order relates to the seeds of the most im¬ 
portant, forest species. Within the area of the Federal territory the seeds 
can only be transported in sealed packets and accompanied by a statement 
of all data required, in particular of the kind of the seeds, their weight and 
the time at which they were gathered. In addition for the oaks and the 
conifers statements must also be made as to the percentage of ger min ability 
and purity, and of place of origin. In the case of certain forest species spe¬ 
cial declarations ate also required as to the conditions of the soil in the place 
of origin and on the actual origin of the seeds. (Bundesgesetzblatt , Mo. 249, 

1925). 

225. Brazils Exemption from State Taxes in the State of BaMa 
for Producers of Oil-seeds, resins and wax and for cotton cloth fac¬ 
tories. — The following are exempted from all State taxes, with the excep¬ 
tion of the territorial tax, for ten years from 7 August 1925 : 1. All factories 
set up for the utilisation of oil seeds, of animal and vegetable wax and resins, 
for the manufacture of oils of vegetable butters and margarine, and for the 
improvement of such products and the utilisation of the by-products. 2. All 
cotton doth factories, set up in the State cotton centres, provided that at 
least half of the raw material utilised is produced within the State. This 
exemption is also extended to the buildings, vehicles and raw materials, etc. 
in use. (Boletim do Ministerio da Agricultures, Industries e Commercio, Sep¬ 
tember 1925, Rio de Janeiro). 

226 Brazil: Concession of Lands for Rubber Cultivation in. the 
State of Pard. — A State decree has been issued for encouraging improve¬ 
ment of lands by means of agreements with capitalists and manufacturers, 
and for the concession of the free utilisation of lands intended for rubber cul¬ 
tivation, up to a maximum of 150,000 hectares per lot, and for the period 
required for the manufacture. The lands so granted shall become the ab¬ 
solute property of the grantee, as soon as they are growing more than 100,000 
plants of at least five years of age and producing rubber. The State Govern¬ 
ment is empowered to make other grants of lands intended for the utilisa¬ 
tion of the raw materials native to Para, and for the cultivation of plants of 
economic value. The area of such concessions must not exceed 50,000 hec¬ 
tares. (Brasil-Ferro-Carril, Year XVI, Mo. 429, 1925). 

227. Spain: Stabilisation of the Grain Market. — The Ministry 
of Fomento, with the object of stabilising the national grain market, pre¬ 
venting speculation in grain and enabling farmers to keep it under normal 
conditions up to the time of the actual sale, has just authorised, in connec¬ 
tion with the harvest of 1925, the making of loans to the fanners for an amount 
equal to half the value of the grain which they have deposited in pledge. A 
sum of 50,000,000 pesetas is set aside for the purposes of these loans. 
(Gaceta de Madrid , No. 188, 1925). 
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228. Finland : Measures for Plant Protection* — The Ministry of 
Agriculture of Finland lias assumed control of the importation, transit con¬ 
veyance through the country, cultivation, transportation as also trade in 
plants or parts of plants infected with pests, or liable to spread infection. 
These measures are contained in a law of June 1925, and are accompanied 
by a decree specifying the plant pests which come under this control, and the 
regulations referring to the control. These regulations also define the pro¬ 
cedure for fixing the compensation in the case of any necessary destruction 
of infected vegetable matter. 

229. France : Phytopathologies! Inspection of Farm Establish¬ 
ments. — Under these regulations, all horticultural and viticultural establish¬ 
ments as well as establishments for the export of agricultural products have 
been assigned, taking into consideration any previous decrees, among the 
twenty seven existing areas for phytopathological control {Journal Official, 
5 January 1926). 

230. France (Regency of Tunis): Measures for the Protection 
of Growing Crops against Animal and Plant Parasites. — Amend¬ 
ments have been introduced into the first two articles of the Decree of the 
Regency, 25 January 1922, and in virtue of these amendments every owner 
of lands or cultivator must notify the local administrative authorities of any 
damage done to the crops by parasites, and the Director General of Agricul¬ 
ture, of receiving information from these authorities, may order measures 
to be taken immediately for the protection of such crops, either destruction 
of the parasitic pests or destruction of the infected plants, restriction or pro¬ 
hibition of transport of plants or parts of plants which may be the carriers 
of infection or infestation, etc. The Service of Plant Protection super¬ 
vises the application of the measures thus prescribed. ( Journal Official 
Tunisian, No. 46, 1925). 

231. France (Regency of Tunis) : Provisions for Agricultural 
Credit* — These provisions are contained in two decrees. By means of one, 
a public office for agricultural credit is instituted, administered by a Board 
of Directors and under the control of the Director of the Agricultural Ser¬ 
vices and of Instruction. This office is empowered to make loans for agricul¬ 
tural improvements, both seasonal loans and loans for long periods. By the 
terms of the second decree loans are made for long periods in favour of agri¬ 
culturists who are disabled ex-service men. {Journal Official Tunisian, 
Nos. 55, 60, 1925). 

232. Canada ; Grain Legislation. — All trading questions relating 
to grain have been regulated in considerable detail by the Canadian Govern¬ 
ment in a law, consisting of 236 articles and divided into four parts, with the 
short title: * Canada Grain Act \ A Board of Grain Commissioners is esta¬ 
blished which within thirty days of the close' of the civil year must present 
a report to the Ministry of Commerce: {a) on all matters in connection with 
the inspection, weighing, storage and transportation of grain; (6) on such 
matters as the Ministry may direct. Under separate headings are set out 
the duties of inspectors, commercial grades, the grain standards board, the 
grain survey board : provisions relating to sales, to fees* weighmasters, of- 
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fences, procedure, Eastern and Western Inspection Divisions, grain from the 
United States. 

One whole part of the law (Part III) is given up to the Western Inspec¬ 
tion District (provinces of Manitoba, Saskatchewan, Alberta, British Colum¬ 
bia, North-West Territory, and that part of Ontario that lies to the west 
of Port Arthur) and deals with the public and private elevators and all ope¬ 
rations connected with them, loading platforms, railway cars, commission 
merchants, etc. ( Statutes of Canada 15-16 Geo. V., Vols. I-II, 1925: International 
Institute of Agriculture, Texts of Laws, No. 20, 1925). 

233. Union of South Africa : Control of the Export of Fruit and 
of the Shipment of Fruit at the Union Ports* —- The institution of a Board 
of Control for this purpose has been authorised by law, such Board to be 
appointed by the Governor General with the following duties : ( a ) to control 
the export of fruit and the orders of shipment of fruit at all ports, of the 
Union; (b) to call for and to receive from fruit producers estimates and other 
particulars of their intended exports ; (c) to call for and to receive from 
shipowners information respecting the amount of space available on any ship 
appointed to call at any port of the Union ; (d) to perform such other functions 
in respect of the export and shipment of fruit from the Union as may be 
prescribed by regulation. (Government Gazette Extraordinary, No. 1477. 1925). 

234. Union of South Africa : Care of Orchards in South Africa* — 
The Governor General of the Union of South Africa has issued a series 
of measures ( Government Gazette Extraordinary , No. 1477, 1925) under 
which every owner of an orchard is required to cleanse such orchard from in¬ 
sect pests. I11 the event of non-compliance the cleansing is carried out of¬ 
ficially by the competent authorities. The Governor General may in case 
of need also prescribe the technical methods to be followed in such cleansing. 

235. Union of South Africa : Promotion of the Agricultural Indus¬ 
tries. — With this object certain fiscal charges have been introduced 
which, under certain conditions, .shall be imposed on agricultural products, 
and the receipts from which shall be employed to promote: (a) experiments, 
enquiries, or the diffusion of agricultural information in respect of them ; 
(b) the erection or purchase of buildings, lands, live .stock, machinery, imple¬ 
ments or requisites in view of the objects indicated in paragraph (a) ; (c) the 
most profitable method of sale of produce ; (d) any other subsidiary to the 
purposes contemplated in paragraphs a , b t c ; and finally (e) any further aid 
which in the' opinion of the Minister of Agriculture is required for the 
advancement of agriculture. ( The Union of South Africa Government Gazette 
Extraordinary , No. 1489, 1925). 

236. Union of South Africa : Regulation, of the sale by public 
auction as well as certain transactions in livestock, and other agri¬ 
cultural products* — The rules issued constitute a regulation of sales by 
auction or sales not effected by private treaty of live stock, wool, hides, 
mohair, shins, cotton, sugar and other products of sugar cane, and ostrich 
feathers. (The Union of South Africa Government Gazette Extraordinary , 
No. 1493, 1925). 

'237, Irish Free State: Law on Breeding of Cattle*—-In a series of ar¬ 
ticles strict regulations are laid down as regards breeding arrangements which 
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can only be carried out after a permit has been obtained from the Ministry 
of Agriculture. TMs permit is only given after taking the opinion of an ex¬ 
pert committee. (. International Institute of Agriculture . Texts of Lazos, 1925, 
No. 32). 

238. Italy s Measures for the Repression of Fraud in the Pre¬ 
paration and Trade in the substances employed in agriculture, and 
in that of agricultural products. — In different chapters of a Decree 
Daw published in No. 281 of the Gazzeita Ufflciale of 1925 there are contained 
measures for the repression of frauds in fertilisers, spraying and dusting 111a- 
, terials, forage and seeds : in wines; vineyard; oils : in butter and lard ; in 
cheeses ; in syrups and preserves. 

239. Italy : Measures for the Protection of Apiculture. — Under 
a decree law the formation of provincial consortia is being contemplated, 
consisting of owners of hives, supported if necessary by the Provincial Agri¬ 
cultural Councils and in case of need made compulsory whenever apiculture 
lias in any given province special importance. These consortia may in their 
turn be linked up with larger interprovincial consortia within the area of the 
same region. Their main work will be the supervision through speciall}- 
appointed experts, of all matters connected with the control of bee diseases 
and pests ; the diffusion among agriculturists of the knowledge of the proper 
measures of control; the diffusion of the regional methods for bee-keeping, 
with special attention to the purity and careful selection of Ligurian bees ; 
the protection of the economic interests of the apiculturists, of the trade and 
industry in bee-keeping, and the taking of steps to prevent frauds. 

The Decree law lays down regulations as regards prophylactic measures 
and the control of the infectious diseases of bees, ordering in case of need the 
destruction of hives and of infected utensils. No compensation is due to the 
apiculturists in respect of such destruction, but the consortia may guarantee 
a partial compensation payment, under the form of insurance. A special 
article deals with the trade in honey and in this connection provision is made 
for the taking of samples to establish purity by means of analysis. (Gazzeita 
Ufflciale , No. 281, 1925)* 

240. Italy (Eritrea) ; Regulations for Cotton-Growing.—The Governor 
of this Colony, by the decree of 22 June 1925, enacts that in certain zones of 
the Western and Eastern lowlands the cotton plants must be grubbed up 
and destroyed by fire as soon as the picking is over. The Agricultural Office 
will each year fix the date by which the fields must be cleared of the residues 
of the crop. In the case of non compliance by the grower, the Government 
will undertake the clearing of the fields at the expense of'the growers. 

241. Japan: Breeding of Cattle. — In the official Japanese Gazette, 
Kwampo, a law was published in June 1925, on the free loaning of service 
bulls by the Zootechnical Experiment Stations (C hikusanshikenjo ), with 
the object of promoting the improvement and diffusion of the breeds of 
cattle. The loan is made to the prefecture, to the breed associations [chikusan- 
Kumiai) and to the federations of these associations (chikusan-Kmniai ren - 
gokwai ). 

242. Japan : Order relating to the Establishment of the Minis¬ 
try of Agriculture and Forests. — These are contained in Kwampo, 

15 — Agr. mg . 
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No. 3779, 1925,111 virtue of tills order the Ministry of Agriculture and Com¬ 
merce is abolished and there is created a Ministry of Agriculture and Fores¬ 
try, including four general departments: agriculture {nomul-Kyoku) , animal 
husbandry ( cMkusan-Kyoku ), forests (sangin-Kyoku) and water cultivation 
(suisan-Kyokn) , The Ministry has power to set up special offices for rice cul¬ 
tivation [beikoku-jimnsha) in the localities in winch it is deemed necessary. 
The General Department for agriculture includes the following sections : agri¬ 
cultural policy, agricultural production, sericulture, agricultural industries, 
co-operation, cultivated lands, rice cultivation, accounting. The Forestry 
Department includes two sections: forestry administration and sylviculture : 
that of water cultivation also two sections: fisheries and aquatic production; 
the Zoo technical Department three sections : zooteclmical policy, horse breed¬ 
ing, cattle breeding. {International Institute of Agriculture . Texies of 
Lazos, No. S 5 1925). 

243, Switzerland : Encouragement of Cereal Cultivation* — The 
Federal Bank supplies the funds for the milling premiums established by 
the Federal Decree of 20 June 1924, which annuls the former Federal 
Decree of 1 July 1922 intended to encourage the cultivation of cereals. Every 
producer in Switzerland, who uses cereals grown by himself for the feeding 
of his own family in bread and flour, has the right to a milling’ premium of 
5 francs per 100 kg. of grain (wheat, rye, spelt, maize, and in the mountain 
districts, barley). For the mountain districst, i. e. Soo metres and upwards, 
the premium is increased by an extra sum which may amount to a maximum 
of 1 3 francs per quintal of grain. For the purposes of the premium the gleaners 
are reckoned as direct producers. Producers wishing to benefit by this measure 
or to surrender on favourable terms the quantities of grain which are in ex¬ 
cess of their domestic needs, as also the millers who grind the grains in res¬ 
pect of which the premium is paid, must allow the inspecting bodies of the 
Federal Grain Control free access to the warehouses or farm premises. When¬ 
ever the producer wishes to sell to the Government, 011 favourable terms, 
the surplus of his domestic requirements in grain, he must first of all provide 
on general lines for these requirements, making use of the grain which lie has 
himself grown. {Recueil des Lois Federates, No. 9 and 16, 1925). 

244. Switzerland ; Legislative Measures on Sport and the Pro¬ 
tection of Birds. — These are contained in a Federal Daw of 10 June 1925 
and in regulations for its application issued on 25 November of the same year. 
Under separate headings the following subjects are dealt with,: sporting 
rights, 'the practice of shooting, etc., the species of birds, etc., protected, 
periods for shooting in the localities for which permits may be given, 
periods for shooting on land rented for shooting: protection of wild animals 
and birds, protection against losses caused by wild animals, police rules, 
penalties, temporary and permanent provisions. 

The regulations came into force on 1 January 1926 {Recueil des Lois 
FSdSrales , No. 32, 1925). 

245. Switzerland: Regulations for preventing the Gohtaminatioii of 
Water Courses. — Special provisions in connection with the Federal law 
on fisheries of 21 December 1888, have been issued hi Switzerland under 
which It is absolutely forbidden to place in waters populated by fish refuse 
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matter likely in any way to injure the fish and to prevent their propagation. 
Solid and liquid waste material coming from farms of any kind cannot be 
placed in such water courses unless a permit has previously "been obtained 
from the Competent Cantonal Authority as well as approval from the Fe¬ 
deral Department for the Interior. Permits cannot be obtained in respect 
of waste water until they have been purified by suitable processes such as 
sedimentation, filtration, precipitation, dilution or biological processes, pre¬ 
scribed by and under the inspection of the authority mentioned. This body 
will determine the measures of protection to be applied in the case of indus¬ 
trial canals communicating with public water stocked with fish and in any 
case any fishery rights which may exist in regard to the canal waters in ques¬ 
tion are taken into account. The above mentioned provisions came into 
force from xst June 1925. (Recueil des Lois Federates , No. 11, 1925). 

Experiment Stations and Agricultural Instruction. 

246. Argentina : The Agricultural Information and Propaganda 
Service at the Ministry of Agriculture. — This service issues propaganda 
leaflets which are sent to agriculturists who make application on a special 
form to the Ministeno de Agricultural Sede de Propaganda e Informes f Pa~ 
seo Colon 974, Buenos Aires. They can at the same time apply for the pu¬ 
blications which refer to the crops as shown in the form and which are grown 
by the applicant., The Service periodically publishes the list of its pro¬ 
paganda. 

247. Spain: Encouragement of Enquiries into the Prevention 
and Cure of the Chestnut Tree Disease at Estremadura* — La Peal 
Academia■ de Ciencias Exact as, Ftsicas y Naturales de Espana, in accordance 
with a request made by D. Vincente Paredes Guiuu&n, has annotmced a 
public competition on the prevention and cure of this disease. A prize of 
38,934.75 pesetas is to be awarded and w r as placed in December 1924 in the 
Plasencia Savings Bank, and will be increased by interest at 3 % from that 
date up to the time of the adjudication of the competition* 

Theses must be addressed to the above Academy which naturally re¬ 
serves the right of proceeding to practical demonstrations as to the methods 
of prevention and cure described before proceeding to make the award. (Com¬ 
municated to the International Institute of Agriculture). 

248. United States : The fifteenth anniversary of the Connecticut 
Agricultural Experiment Station ; — This anniversary was celebrated 
on 12 October 1925 at Newhaven in the presence among others of repre¬ 
sentatives of the other north east stations, of the Federal Department of 
Agriculture, of the Association of Agricultural Colleges and of the ' Univer¬ 
sity of Yale. The Connecticut Station was the first to be founded'in Ame¬ 
rica and among its founders were Professor Samuee W. Johnson of Yale 
University and Professor W. D. Atwater of the Wesleyan University. 
O. Judd, Editor and Proprietor of the American Agviculturists, gave a personal 
contribution of 1000 dollars as a contribution to this Institution' and the 
Wesleyan University placed at its disposal its own chemical laboratory, both 
these offers being made under the condition of a Government grant of 5600 
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dollars for tlie first two years. A decree of 2 July 1875 set aside this sum 
for the purpose and AT water was appointed as Director of the new station 
which was situated at Middletown. At the expiration of the two years a 
further annual and permanent grant of 5000 dollars was decreed and in this 
way it was possible to organise the station under Government inspection 
with Professor Johnson as Director and with headquarters at Newhaven, 
with the use of the laboratories of the Sheffield Scientific School. 

Other States followed the example of Connecticut and in this way by 
means of legislative measures there were quickly established the experiment 
station of North Carolina (1S77), of New jersey (1880) and Massachusetts, 
of the New York State and of Ohio State (1882). {Experiment Station Record , 
No. 53, No. 7, Washington, 1925). 

249. United States: The Boyce Thompson Institute for Plant 
Research, Yonkers, Y. — A note of the foundation of this Institute 
was given in a previous number of this Review (see Current Notices of 
No.. 2 of 1925). There have now appeared two series of publications, one 
entitled “ Original Contributions ” and the other “Professional Papers ", 
consisting of separate articles which have appeared in technical and commer¬ 
cial journals ; the paging however' is so arranged that the professional pa¬ 
pers could be collected conveniently into one volume corresponding with 
the contributions. The publications will represent the activity of the various 
sections of the Institute, including the sections of physics and chemistry, 
bio-chemistry; micro-chemistry, morphology, physiology and pathology. 

250. France: Vocational School for Shepherds at Rambouillet, —• 
The Bergene Nationals consists of an area of 250 hectares in the midst of 
the forest of Rambouillet and supports a pure-bred flock of Spanish meri¬ 
nos. The first animals of this flock (315 ewes and 41 rams) were imported 
from the province of Leon (Spain) as early as 1786, and the breed is consid¬ 
ered as being one of the most important wool-producing breeds in the 
world. A large number of the progeny of the original Hock have been ex¬ 
ported and the breed has thus been established in all the continents. The 
flock at Rambouillet numbers 200 ewes and 200 rams of pure strain. These 
form three very hardy t} r pes which show resistance to all conditions of feed¬ 
ing and to every difference of climate. 

The school for shepherds, at present under the direction of Prof. A. 13 . 
IX ix,so NT, was opened as long ago as 1874, but was dosed in 1:895, because tlie 
pupils, who were taken at the age of 12, were too young to gain any permanent 
benefit from it. It was re-opened ill 1922. Pupils must now be at least fif¬ 
teen years old on entering, preference being given to those who have already 
'completed their military service. The school is open from August until 
Christmas. The number of pupils may not exceed 15. This year the course 
will last xo months so that the pupils may have practical experience in all the 
work connected with sheep-rearing, in shearing and in the slipping of lambs. 
Every day two hours and a half of theoretical instruction is given. The rest 
of the day is devoted to practical work among the Rambouillet merino sheep 
and the flocks for killing which Prof. Hilsont wishes to establish and which 
include already the Disliley Merinos and the Berrichons. 

The course in sheep rearing is conducted by the director of the school 




CURRENT NOTICES 


469 


himself and includes the method of classification by points, feeding, the study 
of wool, animal husbandry, the building of sheep pens, a knowledge of sheep 
dogs and many other subjects. Another teacher gives lessons in veterinary 
medicine in its application to sheep ; a third teaches French, geometry and 
a little arithmetic. 

The head-shepherd and his two assistants undertake the practical in¬ 
struction. The other part, strictly zootechnical, also includes work in wood 
and iron and visits to breeding pens and slaughter-houses in the neighbour¬ 
hood. ‘A Committee of inspection undertakes the general improvement of 
the school. At the head of this is the Inspector General of Agriculture. It 
also includes a representative of the Colonial Department, a delegate of the 
Tourcoing Chamber of Commerce (one of the greatest centres of the wool- 
industry in the north of France) and five sheep-breeders from the five wool- 
producing districts of the country. 

There is a museum attached to the school which contains samples of 
wool from all parts of the world and in particular the collection of Rarn- 
bouillet wool taken regularly from ewes and rams of from 3 to 5 years of 
age, since 1786. (F. R. Arnold. La Ferme et I'Bcole nationals debergerie de 
Rambouillet. La Vie Agricole et Hurdle, Year 14, vol. XXVII, No. 45. Paris 1925). 

251. France : Vocational School for Millers and Bakers. — The 
object of this school which was opened in Paris on the 13th of October, 1924, 
under the direction of M. R. WaeTERSpixer, is to turn out practical work¬ 
men perfectly acquainted with the various operations of milling and mill- 
engineering, and capable of constructing mills and of introducing useful im¬ 
provements to their own mac!finery. VAssociation nation ale de la meunerie 
frangaise met the expense of the first plant for the institution, while grants 
from the Under secretaryship for Technical Instruction, subscriptions and 
school fees ensured its continuance. During the school year, that is from 
October until July, lecturers of first class standing give classes in the technic¬ 
al -process of milling (the study and classification of the various species of 
cereals, the art of grinding and its improvements through the centuries and 
the installation and equipment of the modem mill); teaching is also given 
in chemistry as applied to milling (the chemical components and the food 
value of the various parts of a grain of wheat; the division of wheat into hard 
and soft wheats ; the definition and analysis of flour, of potato Hour and of 
starch, etc.). 

Specialists in bread-making explain the physical and chemical changes 
set up during the process, the methods of kneading and the care of the oven. 
The rudiments of microbiology (moulds, fermentations, diastasis, vitamins) 
are imparted by biologists. Instruction is also given in entomology as ap¬ 
plied to cereals, to flour and to bread, in the use of hydraulic motor engines, 
in ' the custom house regulations, commercial law and book-keeping. The 
pupils do practical work at the mill of the Assistance Publique, Paris and pay 
visits to other mills, to bakeries and to manufactories. Examinations in 
these theoretical and practical studies are held regularly at the end of the 
school year. Successful candidates receive a diploma in mill-engineering 
awarded by the ITndersecretaryship for Technical Instruction. In addition 
to the administrative offices and classrooms, the School also includes two 
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laboratories, one for the pupils and the other for research. The research 
work includes a new method of measurement of the moisture contained in 
a grain of conn There is also a miniature mill, and four electrical kneading 
machines, each one capable of working from 2 to 3 kilograms of flour and 
an oven for baking bread, heated by gas and equipped with a nitrogen 
pyrometer according to the Richard system. 

In the research laboratory, directed by Mile M. T. Pecaud, studies are 
being made in regard to the improvement of the quality of the French wheat 
strains which are found unsatisfactory by bakers. (}. Boyer, I/Ecole 
fraugaise* de meunerie. La Nature, No. 2693. Paris, 1925). 

252. France: The New Lafooratoire d*Agronomic Colon!ale, at 
Paris, — In a previous number of the present Review (October-December 
1.925, No. 913), mention was made of the fire which partially destroyed this 
valuable laboratory. A committee to discuss reconstruction measures was 
quickly formed, the moving spirit being M. Auguste Chevaiaer. director of 
the Labor atoire. L’A cademie des Sciences Coloniales, on the proposal of the 
president G. HanoTaux, and of the permanent secretary, P. Bourdarie, 
took the initiative of opening a subscription list for the necessary funds, in 
conjunction with the Association frangaise pour Vadvancement des Sciences. 
The restoration and re-equipment of the laboratory may now be said to be an 
accomplished fact, as a result of the work carried out with funds raised by 
the appeal to which there was a generous response. For the actual wood¬ 
work use was made exclusively of different kinds of tropical colonial timbers 
from. Central Africa. It only remains to replace the scientific material, books, 
specimens, etc., which were so disastrously lost in the Are. Suitable publica¬ 
tions are constantly being sent from all quarters to the new Laboratory, 
but the committee will gladly receive books and pamphlets dealing 
particularly with applied botany, -botanical geography, plant selection and 
genetics, soil science, phytopathology, forestry, horticulture, timbers, and 
tropical and sub-tropical agriculture. 

Donations may be sent post-free from the greater number of countries 
and should be addressed to M. le Minisire de TInstruction Publique, Direc¬ 
tion de 1 J Biiseigiiemeiit Superieure, 2 e Bureau, no, rue de Grenoble, Paris : 
marked for the Laboratoire d'Agronomie Coloniale, 57 rue Cuvier, Paris (V e ). 

253. France (French Sudan) : The Koutiaia Experiment Farm, 
— A full account, of the activities of this Station, which was founded in 1923 
by the French Colonial Cotton Association appears in the Bulletin de VAs¬ 
sociation Cotonniere Coloniale , Year XXIII, No. 72, 1925. A number of il¬ 
lustrations are given. 

254. Great Britain : Publication of the Results of the Work of 
the Agricultural Research Institutes. — The Ministry of Agriculture 
has undertaken to publish a series of monographs, the purpose of which is 
to give, in the language of every day life, an account of work at the Agri¬ 
cultural Research Institutes of Great Britain, and to explain the bearing 
of the results of research upon practical agriculture. 

The first monograph of this series is entitled " Studies concerning the 
Handling of Milk and was prepared by Dr. Stenhouse Wiwams and the 
staff of the National Institute for Research in Dairying, 
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The second monograph., written by Dr. F. H. A. Marshaxe and'Mr. J. 
Hammond, is based upon research into the physiology of reproduction in 
farm animals, conducted at the Animal Nutrition institute at Cambridge. 
The title of the work is £ The Physiology of Animal Breeding with Special 
Reference to the Problem of Fertility \ Several other monographs are in 
course of preparation, including one on Wheat Breeding Investigations at 
the Plant Breeding institute, Cambridge, by Professor Sir Rowland Bibpkn. 
(The Journal of the Ministry of Agriculture , Vol. XXXII, No. 9, London, 

1925;- 

255. Great Britain; The Cotton. Growing Experiment Stations 
in the British Possessions. — The Empire Cotton Growing Corporation 
has published Reports on progress and activity in the years 1923-24-25 as 
regards cotton growing at the Barberton Experiment Station (South Africa), in 
Tanganyika Territory (Mpanganya and Morogoro Stations), in Nyasaland 
(Makwapala Station), and in the West Indies (St. Vincent Station). 

At Barberton the experiment work was directed on the breeding of Jas- 
sid resistant cotton. Jassid, or Chlorita fascialis, commonly known as a 
leaf-hopper, is a very small winged bug which breeds on the underside of 
the leaf and sucks the sap. The plant is most susceptible after the earliest 
bolls have matured. Resistant types have been raised in India, and it has 
been found that of the varieties imported into South Africa, the Cambodia 
shows complete immunity, resistance being largely dependent on the hairi¬ 
ness of the leaf. Experiments in hybridisation and selection are being car¬ 
ried out with an encouraging degree of success. In Tanganyika Territory 
and in Nyasaland the experimental work has been of a more general character. 
At St. Vincent interesting variety tests have been carried out aiming at ob¬ 
taining complete sets of data, as regards development, for the several 
varieties from the sowing of the seed up to the final production of the yam. 
(Empire Cotton Growing Corporation 1925. Reports from South Africa and 
Other Experiment Stations , London). 

256. Great Britain; Instruction in the Fermentation Industries. — 
The British School of Malting and Brewing and Department of the Bio-Chem¬ 
istry of Fermentation is attached to the University of Birmingham. The 
objects of this school are various. Complete courses are given on the fermen¬ 
tation industries, at the end of which a certificate is granted which consti¬ 
tutes a qualification for chemical and bacteriological work in the branches 
of these industries. There is also a three year course of specialised studies, 
the theory and practice of brewing, malting and similar industries, at the 
end of which a diploma is granted. In the first year which is preparatory, 
instruction is given in the elements of physics, chemistry and botany, more 
or less comprehensive according to the knowledge of theses subjects already- 
possessed by the students. In the second year the subjects of instmetion 
include organic and inorganic chemistry, with the corresponding laboratory 
work (with volumetric and gravimetric analysis), mechanics and engineer¬ 
ing (motor engines, steam, gas and oil; various filtration systems); geology 
(especially in relation to the water supply for beer factories); the first ele¬ 
ments of the technology of brewing. The third year is devoted to a more 
exhaustive study of the theory and practice of the browing and malting in- 
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dustries, following on the fuller treatment of the different brandies of bio¬ 
chemistry (enzymes, etc.). Special attention is given to the practical in¬ 
struction in the fermentation micro-organisms and to the methods of analy¬ 
sis required in the industry (saccaronivcetes, moulds; fermentation of the saccha¬ 
roses ; of the maltoses ; preparation and use of the Buchner- zymase; lactic, 
butyric, acetic and viscous fermentation; causes of changes set up in the fer¬ 
mentation processes of beer, etc.). Detailed explanations are also given 
of the technique of malting and brewing with accounts of the various systems 
in use in these industries. 

Short courses are also held for the benefit of those who cannot take the 
full three year courses, and in addition short separate courses of lectures are 
given as well as practical demonstrations on the principles of the industries. 
The school is admirably well suited to the needs of those who desire to do 
practical work on chemistry as applied to agriculture to elementary sub¬ 
stance, to medicinal substances, to the provision of drinking water and in. 
general to the principles of urban and rural hygiene. 

Similar courses to these held by the Birmingham School are also given 
iu London in the Sir John Cass Technical Institute. (The University of Bir¬ 
mingham, The British School of Malting ancl Brewing, Regulations and Syl¬ 
labus, 7925-26'. The Sir John Cass Technical Institute, Department of the 
Fermentation Industries, Syllabus of Classes , Session 1925-26). 

257, Great Britain 2 Organisation of Scientific Research in the 
British Empire* — In the course of a speech delivered on 4 November 1925, 
to the Royal Society of Arts, London, Sir Thomas TIoeeand dealt with the 
voluntary associations., the national associations and the overseas organi¬ 
sations, as well as the Imperial Bureaux, especially those of Entomology and 
Mycology, the Trades' Research Associations, including the Empire Cotton 
Growing Corporation. At the conclusion of his speech the speaker empha¬ 
sised the work which is being carried out by the National Research Connell 
in the United States of America. (Journal of Royal Society of Arts, Vol. LXXIY, 
No. 3809, London, 1925). 

258, Great Britain : A Cotton Research Station at Trinidad. — 
This is to be organised by the Empire Cotton Growing Corporation at the 
Imperial * College of Tropical Agriculture. It will be adequately stalled and 
endowed with funds for the purposes of research into the development, un¬ 
der carefully controlled conditions of the cotton plant in .all its phases, so 
as to ascertain and estimate the importance of the different factors which 
contribute to the final result of this development (Nature, Vol. n6, No. 2918, 
1925). 

259, Great Britain : The Agricultural College at Recluit 9 Mau¬ 
ritius. —~ 'This institution originated in the training of students at the Re- 
duit Station A gronomique winch was enlarged and extended to form a School 
of Agriculture at the time of the establishment of the Department of Agri¬ 
culture in 1913. The Agricultural College is the result of the further develop¬ 
ment of tills undertaking, and was inaugurated in 1923 and administered 
as a branch of the Department of Agriculture. The accommodation includes 
well equipped laboratories for the teaching of Chemistry, Physics, Botany, 
Entomology and Sugar Technology, a library and museum, and there are 
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attached experimental fields, nurseries and a stock farm. It is intended at 
a later date to provide facilities for practical studies in relation to sugar 
manufacture. 

Various courses are provided by the College, usually covering a period 
of three years, and designed according to the special purpose the student 
has in view, whether to obtain a diploma in agriculture, or to become qua¬ 
lified as an agricultural chemist; or as a veterinary surgeon or in sugar tech¬ 
nology. (Colviiy of Mauritius, Prospectus and Syllabus of Instruction of the 
College cf Agriculture, Mauritius, 1924-25, Port Louis, 1924). 

260. India : Agricultural Development of the Punjab. — Last 
5 r ear Sir Ganga Ram, Kt. C. T. E., R. B. in Lahore forwarded to the 
Governor of the Punjab the sum of 25,000 rupees as a fund the income from 
which are devoted to the award of a prize to be given every three years {May¬ 
nard Ganga Ram prize) for any discovery or invention or practical process 
which proves of value for the development of Agriculture in that vast re¬ 
gion. The capital which is invested in the Punjab Charitable Foundations 
Fund is administered by a special committee. The competition for the first 
of these prizes falls due on 1st January 1929 and is international in character. 
The sum to be awarded to the winner of the competition is 3,000 rupees. 
(Communicated to the International Institute of Agriculture by the Punjab 
Agricultural Department). 

261. Italy : Encouragement of the Studies of Plant Electro- 
Genetics. — Ulstituto Sperimentale di Elettrogenetic a at Belgirate, Italy, 
with a view to the encouragement of these enquiries, has announced for com¬ 
petition in 1926 three prizes of 2,500 lire each respectively for the discussion 
of the three following subjects : a) abortive embryo-genesis in the hybri¬ 
disation of the Angiosperms ; ( b ) the origin of the false hr brids in the F 2 di- 
morplis produced by crossing among pure stocks ; (c) double fertilisation 
and the formation of albumin in the hybridisation between species of the 
agricultural Grammeae, 

The competition which is open to Italian citizens closes on the 31st De¬ 
cember 1926. 

262. Italy: Encouragement of Fruit growing and Horticulture in 
Emilia and in Romagna. — The “ Cesare ZucchiniFoundation (see 
International Review of the Science and Practice of Agriculture 1924, No. 690) 
has announced a fourth competition open to Italian citizens and public bo¬ 
dies for the prize of fifteen hundred lire awarded every four years for the 
best work, discovery, invention, scientific or industrial application of im¬ 
portance to the progress of fruit growing and horticulture in Emilia and Ro¬ 
magna, 

The competition closes 31 December 1929. For information, apply: 
Fondazione del premia quadriennale pevpeiuo “Cesare Zucchini ”, Cassa, di 
Risparxnio, Bologna, 

263. Italy : A special course on Training in Fisheries was held in 
Rome when the II National Meeting of the Consortia of Vocational Schools 
for maritime skilled labor met in April last. The course was subdivided in 
three groups technical-scientific, social-economic, juridical-legislative. 

The first group dealt with : Lagoon and salt water fish (Prof. G. Bru- 
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NEW); Migration of eels and sturgeons (Dr. T. Cxxiappx) ; Biology of 
tunny-fish (Prof. L. Sanzo) ; Methods and Means of fishing (Prof. E» F. Cam- 
naview) ; Motor fishing (Capt. M. Pasco) ; Pishing and industrial impuri¬ 
ties (Dr. C. Maw>cjra) ; Sponge fishing in Tripolitania (Prof. M. Seiaa) ; 
Weather forecasts and navigation (Prof. P. ErEDIA). 

The second group held seven conferences : Emigration and Pishing in 
Eastern Mediterranean (Dr. E. Ninni) ; Management of large Pish Markets 
(Prof. G. Pardo) ; Organisation of fishermen's syndicates (Capt. G. Ricci) ; 
Sanitary assistance to fishermen (Dr. E. Deiaa Seta) ; Invalid Fund in the 
Mercantile Navy (Dr. G. Brambieea) . 

The third group delivered three lectures : Elements of Water Police 
Service (Major L. PossenTi) ; The maritime demesne and the fishing indus¬ 
try (Dr. C. Treves) ; The lower grades in the fishing and coasting trades 
(Dr. G. De Angbris). A final lecture was delivered on : The co-operative- 
school movement and social-ethical education (Prof. D. X,BVX MorEnos). 

264. Italy : Courses on Sericulture at the R. Experimental Silk¬ 
worm Station in Padua were inaugurated in April last, the following ar¬ 
guments being discussed : Present day problems (Prof. Dr. L. Pxggrxnx, 
Director of the Station) ; Habits and particulars of arthropods and Bombyx 
mori (Prof. Dr. G. Teodoro, Vice-Director of the Station, and Dr. G. To- 
non) ; Embryology and morphology of the silkworm (Prof. Dr. G. Teodoro 
and Dr. G. Tonon) ; Physiology and physiological chemistry of the silkworm 
(Prof. L. Pigorinx) ; Physical surroundings in relation to sericulture (Prof. Dr. 
L. De Marchi, Director of the Physical Geography Institute, University 
of Padua, and Prof. Dr. G. CresTanx, Director of the Meteorological Obser¬ 
vatory of Padua) ; Microbiology and immunity (Prof. Dr. 0. Casagrandx, 
Director of the Hygiene Institute, Padua University) ; Silkworm Patho¬ 
logy (Prof. L. Pigorinx and Prof. G. Teodoro) ; Scientific Commercial Cha¬ 
racteristics of cocoons and silks (Prof. Dr. G. Colombo), Director of the Ex¬ 
perimental Silk Station, Milan) ; Scientific economics of the silkworm and 
silk industries (Prof. Dr. M. Boedrinx, Prof. Dr. G. Colombo and Dr, R. Dx 
Tocco) ; Application to practice (Dr. R. Dx Tocco), At the end of the 
course, which lasts three months, a Diploma of Producer of Silkworm Seed 
is granted. 

265. Italy: Institute of Cereal Cultivation, Pisa. — This new Insti¬ 
tute has for its principal object the studjr and research of the types of wheat 
most suited to Tuscany and the practical experiments which will contribute 
to the improvement and increase of production. Prof. Avahzx of the 
Higher Agricultural Institute, Pisa, has carried on, for the past few years, 
a notable work of selection and grafting of wheats, arriving at some very sa¬ 
tisfactory results. (VItalia Agricola , Year 60, No. 12, Piacenza, 1.925)- 

266. Italian Somaliland : The Merca Institute for Sere-Vaccina¬ 
tion. *— Ill 19 xx the Italian Government instituted in Somaliland a Control 
Office and a Laboratory for the study of cattle diseases The work developed 
considerably and in 1915 an Institute for Sero-Vaccination with annexed zoo- 
technic section was founded. This Institute, mainly undertakes the manu¬ 
facture of rinderpest serum and, lias made steady progress in this, the out¬ 
put 'now being sufficient for the requirements of the Colony while its benefits 



CURRENT NOTICES 


475 


will before long be extended to the more distant and most nomadic tribes. 

The Institute is well fitted for all bacteriological and parasitological 
research, with a pharmaceutical deposit, refrigerating plant, etc. It effects 
vaccination as required at stated periods by means of a travelling Section, 
employing camel transport. The number of cattle vaccinated increased from 
2000 to 76840 in 1924-25, and many tribes which had lost practically all their 
cattle have been able to build up their stock again in a few years. (Bottattino 
d'infoymasioni econonvioho, Ministero dalle Colonic, XIII No. 4. Roma, 1925). 

267. Italy: Series of Lectures on Agricultural Archaeology in 
Rome, — A course of lectures have been given by Ing. Giuxuo Dee PBEO 
Pardi in which he stated the results of his enquiries into ancient Italian agri¬ 
culture. The syllabus was as follows : Introductory lecture :— Agriculture 
and Civilisation;— Ancient Italian Agriculture and the Early Colonisations : 
— Early Land Improvements and the Cunicoli of Latiurn : — hydraulics 
and irrigation as practised by the ancients (with lantern slides) : literature 
and treatises on agriculture :— the Latin Georgies :— ancient agrarian ter¬ 
minology, the real meaning of the following : Pomerimn, Villa, Hortus, Vi- 
ridarium, Lucas, Silva, Nemus and Saltus :— Rustic rites and myths of the 
ancient Latin religion :— Old country festivals :— Cato : De Re Rusiica — 
illustrated and explained in the light of modem science. 

The course concluded in a most practical manner, by showing how from, 
a sound knowledge of ancient Italian agriculture and a careful interpreta¬ 
tion of the ancient Georgies, in particular Cato’s De Re Rusiica, very many 
valuable hints could be gained as to the application of the agricultural science 
of our own day. 

The lectures were completed by excursions into the Campagna to see 
existing remains of ancient agricultural and drainage works. Visits were 
also paid to the demonstration fields, which have been started by the lec¬ 
turer at the Experimental Institute for Agriculture, Animal Husbandry, and 
milk production (. Istituio Sperimentale Agrario Zootecnico LaHifero) at Monte 
Rotondo, which is utilised, administered and managed by the Ministry of 
National Economy). 

26S. Italy: Institute of Cereal Cultivation in connection with 
the Bologna Co-operative Society. —• In Italy the improvement of wheat 
is being studied at the Rieti Stazione di granicoliitva, and at the Istituio di ce~ 
realicoUitm at Bologna. This latter is under the direction of Prof. P. To- 
daro and was opened in 1908, and the objects of its work are as follows: 1. to 
assist in the improvement of breed, with special reference to wheat, t of the 
principal cereals cultivated in Italy ; 2. to investigate the conditions of cul¬ 
tivation most suited to each type of wheat; 3. to make each region produce, 
so far as possible, the seed wheat it requires ; 4. to submit the ordinary 
varieties of wheat to selection whenever it .seems advisable; 5. to enable 
students of the Higher School of Agriculture to complete their phyto- 
teclmieal studies. 

One of the most important departments of the Institute is that of re¬ 
search into the conditions most suited for each type of wheat, with a view 
to indicating the districts best adapted for the cultivation of a given type. 
The trading activities of the groups of producers are organised through an 



476 CURRENT NOTICES 

office with headquarters at Piacenza (Federazione Italian a dei Ccnso-vzi A gran). 
These consortia a,re established in all the regions of Italy by means of the 
local agricultural lectureships (Cattedre locali di agvicoliura) . In the Consor¬ 
tium of Bologna are included the Institute for Plant Breeding and the 
Co-operative Society for Seed Production. The varieties selected by the 
Institute and recognised to be of value are propagated by share-holder 
cultivators in the different agricultural centres or consortia. The crops are 
inspected by officials from the Institute who are present at the threshing and 
at the sealing of the sacks which go to the Society which pays the producer 
i to 2 liras more for the wheat than the maximum market price and later 
gives, if the seed proves satisfactory, an extra premium to producers. 

Among the activities of Prof. Todaro, the following may be mentioned : 
his investigation of the minor species of wheat, conducted by a process of 
selection from the cultivated fields of those plants which are distinguished by 
some special characteristic; sowing and preservation of the finest stocks, 
seedvS from which are issued to members, while the original improved type is 
always maintained pure. Great importance is attached to early maturity, 
as, if a late maturing wheat becomes scorched, the grain ripens badly and 
the cultivator • gets no benefit from its yield capacity. Wheats with short 
straw are preferred as they are less easily laid. Mavrin describes the 
different activities of the Institute, the museum, the experimental fields, 
the farm houses and the different breeds of selected wheat. He arrives at 
the conclusion that given a climate and geographical conditions similar to 
those obtaining in the Bologna and Carcassonne (Ancle) regions, it would 
be advisable to try to introduce the varieties of selected wheat to be 
obtained at the Institute. (Mavrin M. [Station d'essais des seineiiees de 
Paris]. I/Xnstitut de cerealieulture de la Societe co-operative boloiiaise, pour 
le production des seniences de grande culture. Ann. de la science agrona- 
mique frannaise el etvangeve , Vol. 41, No. 6. Paris, 1925). 

269. Oceania; Pan-Pacific Research Institute at Honolulu, Hawaii. 
—- The chief object of this Institute, founded by the Pan-Pacific Union, 
is the consideration of questions connected with the food resources of the 
countries of the Pacific Coasts. Its work also includes the study of the de¬ 
mographic, ethnographic and health problems af these countries. The In¬ 
stitute is administered. by a council, consisting of representatives, elected 
from cadi Pacific country. There is also a Board of Governors composed 
(a) of the diainne.11 of each of the Permanent Committees formed from among 
the Institute members for the various branches of research; (h) of the Pre¬ 
sident of the Science Council of the Pan-Pacific Union ; ( c) of the general 
director and of the honorary president of the Institute ; (d) of members elect¬ 
ed annually by the Board itself from among the scientists and technicians 
collaborating in the researches carried on at the Hawai headquarters, 

The following studies and enquiries are carried out by the respective 
permanent committees : the Pacific coasts in general : the food resources 
of their waters ; land cultivation ; regional botany, ethnography and demo¬ 
graphy ; questions of health and sanitation; the collection of useful plants in 
'the Pan-Pacific Economic Botanic Garden; animal husbandly; meteorology; 
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topography ; transport and distribution of food stuffs; international legisla^ 
lion to facilitate agreements or treaties encouraging the development, utili^ 
sation and preservation of the natural resources (both animal and vegetable 7 
of these regions ; agricultural entomology and phytopathology. 

Branches of the Institute will be formed in each of the Pacific Countries. 

270. Japan : The Sapporo Agricultural College, — The Hokkaido 
Imperial University is the outgrowth of the Sapporo Agricultural College 
which was founded in 1876. The College itself may again be traced as far 
back as the spring of 1S72. In that year a small preliminary school'was 
started in Tokyo by the Colonial Department of the new Imperial Govern¬ 
ment with the object of training young men for the work of colonisation in 
Hokkaido. At the same time it was to serve as a stepping stone to a future 
higher institution of Agriculture and Engineering. In 1S75 the school was 
removed to Sapporo, Capital of Hokkaido, and was called by the new name 
of the Sapporo School. Under recommendation of General Horace C apron. 
Commissioner and Adviser of the Colonial Department, the Japanese ’autho¬ 
rities succeeded in procuring the service of Dr. William Smith CtAR.lv, Presi¬ 
dent of the Massachusetts Agricultural College, to organise a new higher 
institution of Agriculture similar in plan and scope to the Agricultural Colle¬ 
ges of the U. S. A. The name of the Sapporo Agricultural College was 
given to the new institution which was the earliest organ of agricultural 
higher education ever founded in Japan. 

In 1907, the Tohoku Imperial University was opened with two* Facul¬ 
ties, one being the College of Agriculture in Sapporo and the other the newly 
started College of Science in Sendai. Thus the Sapporo Agricultural Col¬ 
lege became a component part of the Tohoku Imperial University, though 
only for a short time. In March 19iS, the Hokkaido Imperial University 
was formed by an Imperial Ordinance with the Faculty of Agriculture se¬ 
parated from the Tohoku Imperial University and the newly founded Fa¬ 
culty of Medicine in Sapporo. Preparation for the opening of the Faculty 
of Engineering is now actively going on. ’ # 

In December 1922 the teaching staff of the Sapporo College as transform¬ 
ed into the Faculty of Agriculture consisted of 132 persons including lecturers, 
demonstrators, assistants, etc., giving instruction in 32 subjects. The ins¬ 
truction was divided into six sections 1 : agronomy, agricultural economics, 
agricultural biology, agricultural chemistry, forestry, and zootechnics and 
under each subject there is a syllabus of numerous theoretical and practical 
exercises. Two schools of an entirely practical character have been later 
added : the School of Practical Agriculture and the School of ( Practical Fo¬ 
restry, and there is also a School of Fishery. 

The Central University Library contained in March 1922, 34,160 Ja¬ 
panese and Chinese books, 38,085 European and American books and 3030 
atlases, tables, pictures, etc,; the decimal system lias been adopted for clas¬ 
sification of the contents. 

The Botanic Garden of 30 acres is located near the centre of Sapporo. 
It has about 6000 plants, foreign as well as indigenous. There is also a 
museum which was erected 1S83 ; this is open to the public and divided into 
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four sections : i, Natural products; 2, Industry; 3, History, 4, Books, pic¬ 
tures and photographs. It is celebrated for its valuable collections illustrat¬ 
ing the natural history and anthropology of the Hokkaido. 

The University demonstration farms are situated in different parts of 
the Island and cover in all 15,187 acres. There is besides a garden of nine 
acres. There are four University forests in Hokkaido covering 1 S3.163 
acres, one in the island of Sakhalin (48,793 acres), one in Korea (63,436 acres), 
and one in Formosa (16,782 acres). 

The School of Fishery lias a marine station and laboratory on the shore 
of a little harbour not far from Sapporo. (The Development of the Hok¬ 
kaido Imperial University, Sapporo, Japan, 1923), 

271. Russia : Installation of new Meteorological Stations in Mon¬ 
golia. —- Prof, W. B, SCHOSTAKOWITSCH, director of the Meteorological 
and Magnetic Observatory at Irkutsk, has organised, for the Government 
of Mongolia, a well equipped meteorological service. In addition to the 
Urga Observatory, there are in existence at present seven stations : at Uljas- 
sutai, 'Wangin, Chatyl, Dsain Schabi, Sangin, Ude and San Reisse. These 
centres of observation were instituted -with the support of the Central Geo¬ 
physical Observatory at Leningrad. (Dr. A. Petermann'S, Mitteihmgen aits 
u Justus Perthes Geographischer Anstalt Year 72, Parts 1-2, Gotha, 1926). 

272. Dutch Indies: Agricultural Research institutes. — Dr. P.J.S. 
Cramer, director of the Government Agricultural Experiment Station of 
Buitenzorg, J ava, in a concise but full report made to the Pan-Pacific Scien¬ 
tific Council to be held this year in Japan, gives an account of the organis¬ 
ation of the research work, government as well as private, which is being 
carried on in the Dutch Indies. Among the institutions directly subordinat¬ 
ed to the Department of Agriculture are : the Buitenzorg Botanic Garden, 
directed by Dr. W. M. Van LEEUWEN, which was founded in 1S17, with a park 
which includes the summit of Mount Pangerango — 3000 111. —, and with 
an alpine hut at a height of 2400 m. for the study of the mountain flora ; 
the General Agricultural Experiment Station (Buitenzorg), under the di¬ 
rection of Dr. Cramer himself; the Phytopathologies! Institute, directed 
by Dr. C. J. J. Van Hate and including two sections, a botanical and a zoolo¬ 
gical section, as well as the quarantine inspection service carried out at Tand- 
jong Prick, Semarang, Soerabaja, Makassar and Medan (Belawan) ; the Di¬ 
vision of Agricultural Economy, under the direction of Dr. Cramer ; the 
Government Experiment Station for the cultivation of quinine, situated in 
the desniesne plantations of Tjinjirocan, Pengalengan and the neighbourhood 
of Bandoeng, and directed by Dr. M. IvERBGSCH ; the Buitenzorg Agricultural 
College, under the direction of Dr. Th. VaeETom ; the Forestry Research 

, Institute, also at Buitenzorg, under the direction of Dr. R. Wind, and in¬ 
cluding four sections; timber technology ; forest investigation from the bo¬ 
tanical and technical standpoint; enquiry into the possibilities of re-esta¬ 
blishment of forest species (apart from teak); enquiries as to the re-establish- 
ment of Teak forests and forest protection ; the Buitenzorg Laboratory of 
Veterinary Research, under the direction of the Veterinary Officer, Dr. C. Bub- 
berman, and including the sections of: general diagnosis, preparation of se¬ 
rums and vaceins, veterinary parasitology, and various kinds of .research., 
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The Magnetic Meteorological Observatory of Batavia, directed by Dr. C. 
Break, is tinder the Naval Department. A number of flourishing private re¬ 
search institutions also exist in the Dutch Indies : an Experiment Station 
for the sugar plantations at Pasoroean, with a sub-division at Cheribon ; 
the general Experiment Station of Rubber Planters of the East Coast of 
Sumatra (A. V. R. O. S.), ICampong Baroc, Medan S. O. K. ; the Buiten- 
zorg Central Experiment Station for Rubber (Java) ; the Institute for Rub¬ 
ber Physiology, also at Buitenzorg; the United States of America Depart¬ 
ment for experiments on the rubber plantations, in Kisaran, Sumatra; the 
General Experiment Station for Tea and Rubber of Java region, with head¬ 
quarters at Buitenzorg ; the Scientific Service for the Rubber Plantations 
of an Amsterdam Company, in the neighbourhood of Medan ; the Experiment 
Station for the rubber of Western J ava; the Malang Experiment Station 
which chiefly deals with coffee and rubber; the Laboratory for the study 
of the insect Stephanoderes hampei Fern, parasite of the coffee berries, and 
finally the two Tobacco Experiment Stations at Klaten and Deli (Dr. P. J. S. 
Cramer. Institutes for Research W 7 ork in the Interest of Agriculture in the 
Netherlands Indies. Journal of Pan-Pacific Research , Vo!. I, No. 2. Hono¬ 
lulu, 1925). 

273. Russia : Dokoutcliaev ,5 Soil Science Institute at Leningrad* 
— The Soil Science Section of the Permanent Commission for the Study of 
the natural resources of the TJ.S.S.R., at the Academy of Science at Lenin¬ 
grad, has been re-named the Soil Science Institute, re-organised and trans¬ 
ferred to a large building forming part of the geological museum of this Aca¬ 
demy. The Soil Science Museum and special Library, bearing the name of 
the founder of Russian Soil Science, Prof. V. V. Dokoetchabv, have also 
been transferred here. The Director of the new Institute is F. Loewinson- 
Lessxng; a member of the Academy. (From a circular sent by the Secreta¬ 
riat of the Russian Institute of Soil Science). 

274. Czecho-Slovakia : The Union of Institutes for Agricultural 
Research* — This Union includes all the public and private institutions 
in Czecho-Slovakia interested in the progress of the science and practice of 
agriculture. Special Sections are formed for the study of particular pro¬ 
blems : soil science, seed' testing, investigations of fertilisers and on plant 
nutrition, phytopathology, questions of milk production, etc. Beginning 
from January of the current year the Union has published a bulletin [Vest- 
ntk vys kumnpch usiavu zernedelskych) with a supplement dealing with plant 
diseases. (Publishing Office: Prague II, Yaclavseke, No. 47). (Communica¬ 
tion sent to ' the International Institute of Agriculture). 

275. Czecho-Slovakia : Instruction in Cheesemaking* — This in-, 
struction is given at special schools, at Fry diant, founded in 1892, at Plzen 
(dating from 1894) and at Kromefiz founded in 1902, all three being also at¬ 
tended by foreign students. An experimental station and a museum is 
attached to each school. There are also two other experimental institutes 
at Prague, one of which is attached to the Higher School of Agriculture while 
the other belongs to a limited company, -which is however under the control 
of the Ministry of Agriculture. 

Cheese manufacture in Czecho-Slovakia is also encouraged by the acti- 
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vity of bodies of the nature of syndicates with headquarters at Prague, Brno 
and at Bratislava respectively and are grouped into three co-operative fe¬ 
derations. (Publication of the Ministry of Agriculture of the 'Republic of 
Czechoslovakia, Prague, i December 1925). 

27b. Gzecho-Slovakia : Report of a visit to the Agricultural In¬ 
stitutions. Dr. A. MauCEW) Dee Maxno has lately visited the most im¬ 
portant of the agricultural institutions of Czecko-Slovakia, obtaining much 
and varied information especially as regards the cultivation of wheat and 
of the sugar beet. He is thus in a position to give an account of the work 
done by the Higher School of Agriculture and Forestry attached to the Gre¬ 
hova Polytechnic, by the Government Stations of TJhrineves (about 575 hec¬ 
tares including 432 of plough land), and of Gurnee, directed by Prof. K. Ka- 
mExicky, for the improvement of fruit plants, also of the Brno Experiment 
Station and the two private stations, namely the one at Clumec for selec¬ 
tion and improvement of breeds of wheat, forage plants, and aromatic and 
medicinal plants, and the Semsice station (near Dobrovice), and finally of 
the Limited. Company for the production of beetroot seed. 

The report drawn up by Dr. Marckelo Dei, Maino presents a summary 
of the notes which he was able to make on the scientific agricultural me¬ 
thods in use In the Czeeho-Slovakian Republic, and conclusions of value are 
drawn by the author. (Report forwarded by the author to the International 
Institute of Agriculture). 

Agricultural cmd Scientific Associations and Institutions. 

277. International Scientific Commissions at the International 
Institute of Agriculture. — These Commissions are appointed by the 
Permanent Committee of the International Institute of Agriculture whenever 
it seems advisable to that Committee to call upon a body of competent per¬ 
sons to study and make decisions on questions coming within the province 
of the Institute. Each Commission is called upon : 

( a) to provide the Permanent Committee and the Bureaux of the 
Institute with advice 011 all questions submitted to it; (b) to present their 
views of a technical and scientific nature on all questions falling within the 
competence of the Institute ; (c) to make recommendations to the Perma¬ 
nent Committee, requesting it to consider or cause to he included in the Agenda 
for the Commission any question of importance to the progress of the diffe¬ 
rent sciences winch have relation to agriculture; (d) to establish through 
its members close relations between the Institute and men of science and scien¬ 
tific institutions, and vice-versa. 

The work of each Commission is carried out as follows :— (a) by meet¬ 
ings In Rome, .summoned on the motion of the Permanent Committee of the 
Institute ; (b) by consultation of all or some of the members, according to 
the nature of the question, by correspondaiice; by the exchange of suggestion, 
information and advice, between each member and the Institute. 

The various Commissions here referred to will together form the In¬ 
ternational Scientific Council of the International Institute of Agriculture. 
(Regulations for the International Scientific Council of the International 
Institute of Agriculture }, 
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278. GMna: Foundation of a Natural History Society at Pekin® 
— This Society was formed in September 1925, on the initiative of Dr. A. W. 
Grab an. Dr. G. D. Wn/DER was elected President, and after the organis¬ 
ation of the Society was completed, addressed the meeting on the subject 
of * Some Common Birds of Pekin, illustrating the lecture by means of a num¬ 
ber of mounted specimens of the Chinese birds and coloured plates of a num¬ 
ber of closely related American birds. In addition were shown some co¬ 
pies of ancient Chinese paintings of birds. These were so accurate that in 
many instances the birds can now actually be identified from them. ( Science T 
Vol. LXXI, No. 1612, 1925). 

279. Hawaii; Honolulu Academy of Sciences. — The Academy was 
founded some months ago with a membership of So. The President is Dr. F. C. 
Newcomb E; -Vice-President, Dr. C. Montague Cooke. 

280. France: A Permanent Committee for Milk Testing. — This 
Committee has been established by the Societe nationale d* encouragement 
d Vagriculture and is formed by a combination of the Testing associations 
already in existence. The object of the Committee is to encourage the diffu¬ 
sion of the testing system, and to keep the associations thus combined in¬ 
formed of all that has been done in the matter and of all results obtained with 
a view to the establishment of further testing work. At the end of 1925, 
the Committee had extended its work to 13 breeds of cattle and 16 associa¬ 
tions were formed for testing of the Norman breeds and 15 for the Flemish 
breed, whether exclusively, or at t t lie same time as other breeds. (La Vie 
Agricole et Rurale, Year 14, vol. XXVII, No. 49, Paris, 1925). 

281. France : Chambers of Agriculture in the French Establish¬ 
ments in India. — By a Decree of January last, throughout these Esta¬ 
blishments, the Governor has authorised the institution of Chambers of Agri¬ 
culture for tlie protection of the agricultural interests of the Region. It 
is more particularly their duty to supply all information to the Government 
on the agricultural questions relating to their area, and to give their views 
as requested ; to transmit to the authorities all resolutions which they may 
pass on any question of agricultural interest; and to carry out any departmen¬ 
tal work that may be entrusted to them. These Chambers of Agriculture 
may be empowered to set up, to administer and to assist with funds wi thin 
their respective areas, establishments, institutions and services of agricul- 
tural value and also any rural undertakings of a collective character. In 
the event of these undertakings having value both from the agricultural 
and commercial standpoint, grants may he made to them from the Chambers 
of Agriculture and the Chambers of Commerce, conjointly. (Journal Offi¬ 
cial, 26 January 1926). ■ 

282. Great Britain : The Intelligence Department of the Mi¬ 
nistry of Agriculture and Fisheries. — A report on the work of the 
Intelligence Department of the Ministry for the three years 1921-24 has been 
published. It includes the work of agricultural instruction and experimental 
enquiries with relation to the production of milk, poultry keeping, horticul¬ 
ture and live stock .improvement. This publication continues the similar 
report for the two years 1919-21 which contained a general account of the 

16 -— Ag/: ing . ■, ■ 
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policy adopted by the Ministry in agricultural research and education dur¬ 
ing the period immediately after the War. 

The work of the Intelligence Department falls naturally into three main 
divisions: I. Research; 2. Advisory; 3. Education. 

The Research Institutes and Stations of which there are 19 altogether 
are grouped according to the subject of their investigation and are when 
possible affiliated to a University. 

Five of these Institutes deal with'soil and cereal and forage crops, five 
with horticulture, four with animal pathology, three with animal husbandry, 
one with agricultural economics and one with agricultural engineering. The 
Institute of Agricultural Engineering is attached to the School of Rural 
Economy at Oxford . A new Institute of Animal Pathology has been found¬ 
ed at Cambridge. Advice on agricultural questions is usually given through 
the medium of the County Agricultural Organiser and his staff who are in 
direct contact with the farmer. This staff gives advice on matters of every 
day routine ; they are so to speak the general practitioners for agricultural 
Ills., When however they cannot prescribe the treatment themselves they 
can call in the specialist officers at the agricultural colleges. These Advi¬ 
sory Officers are placed at the centres known as Advisory Centres, generally 
a University or Agricultural College or a similar institution. The area of 
administration of these bodies consists of a fixed number of counties which 
constitute a Provincial area. 

The Advisory Officers in Chemistry, Entomology, Mycology, Agricul¬ 
tural Economics, Bacteriology and Veterinary Science thus form a link be¬ 
tween the county staffs and the general body of research workers. 

Agricultural instruction falls naturally into two main branches : Higher 
Instruction given at the Departments of Agriculture of the Universities, and 
at the Agricultural Colleges, and proriding a two or three year course leading 
up to a degree or diploma; Lower Instruction provided by the local autho¬ 
rities and consisting of yearly courses or lectures on special subjects held at 
the Farm Institutes. Experimental work and demonstrations are also or¬ 
ganised as well as shows and competitions. 

These organisations are thus linked with each other by higher councils 
or committees such as the Research Council which includes all the Direc¬ 
tors of the Research Institute, the Animal Diseases Research Committee, 
the Committee of Advisory Economists. These bodies carry out a work of 
co-ordination effected partly by the periodical meeting of the Advisory. Of¬ 
ficers as well as in Provincial Conferences between the specialist Advisors of 
a given Advisory Centre and the County Organisers of the Counties belong¬ 
ing to a certain province and Advisory Centre. In addition a Conference 
, of Organisers may also be held at a Research Institute. 

The Ministry of Agriculture has the supreme control of all the organis¬ 
ations described. 

The report is evidence of the great development of the organisation dur¬ 
ing the three years under consideration, a development due largely to the 
large grant made for the purpose. (Report on the Work of the Intelligence 
Department of the Ministry for the three years 1921-24. H. M. Stationery 
Office, 163 pp. Price 3/-). 
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283. Great Britain: Report of the Fertilisers and Feeding Stuffs 
Advisory Committee* — This Committee which was formed by the Min¬ 
istry of Agriculture and Fisheries in December 1924 has drawn up a detail¬ 
ed report on the following questions into which enquiry has been made: 

(a) designation of the fertilisers and feeding stuffs to which are ap¬ 
plicable all the legislative measures proposed on the basis of the report of 
the Ministerial Committee on the Fertilisers and Feeding Stuffs Act of 1906 ; 
and designations of the fertilisers and feeding stuffs to which on the other 
hand are applicable only the civil provisions of the same haw; 

(b) the definition of all the substances or classes of substances under 
consideration ; 

(c) note on the constituents which must be shown in the invoices 
and trading descriptions as present or not present in these substances ; 

(d) designation of those substances which are to be considered as 
either worthless or deleterious, as fertilisers of feeding stuffs. 

The Committee could in addition fix the terms to be employed in the 
trade descriptions and invoices of the substances in question. (Report of 
the Fertilisers and Feeding Stuffs Advisory Committee. H. M. Stationery 
Office 36, PP. London. Price gd). 

284. Great Britain: Veterinary Inspection of 1924 .— The Chief Ve¬ 
terinary Officer of the Ministry, Sir Stewart Stockman has issued a report 
on the work carried out under the Diseases of Animals Acts. One of the 
principal headings of this report relates to Foot and Month Disease and an¬ 
other chapter to the Supply of Meat by means of the imports of store cattle 
mainly from Canada, the United States and South Africa. Mention is also 
made of the transit of stock from Ireland, the import of animals for exhibition 
and other exceptional purposes and the export of horses to the continent. 
The work carried on at the ports by the Port Veterinary Officers is de¬ 
scribed. The report is to be obtained from H. M, Stationer) 7 Office, Adastral 
House, London, W. C. 2, price is. 6d. (The Journal of the Ministry of Agri¬ 
culture, vol. XXXII, No. 9, London, 1925). 

285. Tripolitania : Agricultural and Meteorological Services. —- 
By decrees of Jime 1925, the Government of this Colony has issued regula¬ 
tions for the : Agricultural Propaganda Office, Travelling Agricultural Pro¬ 
fessorships, the Experimental Station of Sidi Mesri and'the Meteorological 
Services. The Agricultural Propaganda Office acts principally as advisor 
to the Colonial Government, controls plant diseases and stock-breeding, 
affords technical assistance to the agriculturists and stock-breeders of that 
region. The objects of the Experimental Station of Sidi Mesri are : a) the 
study of agricultural and economic conditions of the Colony in relation to 
its agricultural development; b) the study, through experiments and tests, 
of the crops best suited to these conditions; c) the study and application 
of -the best methods of cultivation ; d) the selection and improvement of ra¬ 
ces and varieties of plants and animals, in the strictly agricultural sense as 
well as in the zootechnical, suited to the climate and local resources ; e) the 
carrying out of economic-agricultural experiments. The Meteorological 
Station is responsible for the daily reports of the meteorological and geo¬ 
physical observations by the Tripoli Central Observatory, and for receiving 
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and collating in special publications, all meteorological data from the va¬ 
rious Stations in Tripolitania, Cyrenaica and the Central Mediterranean Basin. 
It assists also the observers in the territory when such assistance is needed. 
{BoUettino d’informazioni economiche, Ministero de-lie Colonie , Year XIII, No. 4, 
Rome, 1925). 

286. Japan: The Japanese Association for the Advancement of 
Science was founded in April 1925 and held its first meeting at Toldo. 
Dr.ELozAi, President of the Tokyo Imperial University , acted as Chairman. 
The second meeting will take place at Kyoto. ( Science , Vol. EXIII, 
No. 1619, 1925). 

Congresses and Conferences . 

287. Italy: International Conference on Emigration and Immigra¬ 
tion. Rome, 15-31 May 1924 . 

288. XIIth International Congress of Agriculture, Warsaw, 21 - 
24 June, 1925 . — Following on the information given in the last number 
of the Review regarding the resolutions passed at this Congress on Agricul¬ 
tural Instruction and Plant Production, and taking into consideration the 
fact that on the subject of phytopathological organisation and on epizootic 
diseases the conclusion which accompanied the separate reports (v. Cur¬ 
rent Notices No. 3, 1925, 0/ this Review) have been accepted as final resolutions, 
hereunder follow the resolutions passed on Agricultural Experiments, Zooteck- 
nical Experiments, and on Seed Testing. 

Agricultural Experiments. — As numerous questions of a practical and 
theoretical character concerning varieties of improved plants, cannot be re¬ 
solved except by collective experiments over long periods, the Congress in¬ 
vites the International Union of Growers of Selected Seed: a) to submit to the 
forthcoming Congress a draft of rules whereby it will be possible to compare 
and make use of the results of the experiments under discussion and those 
obtained in successive years in the various countries; b) to publish periodi¬ 
cally in their own organ or in the International Review of the Science and Prac¬ 
tice of Agriculture issued by the International Institute of Agriculture, Rome, 
all reports of general interest. 

Given the importance of a rapid and economical solution of the numerous 
agricultural problems, the Congress invites the organs of the Agricultural 
Research Institutions of all, countries to found an International Organisa¬ 
tion having for its objects : a) the standardisation of methods of research; 
h) the supply to its members of all information regarding the research under 
study, or in course of preparation ; c) assignment to its members of specified 
research work; d) formation of a Drafting Committee which should publish 
all conclusions of general interest derived from the publications of different 
countries ; e) the support of this International Organisation by the national 
Organisations already existing. 

Easily, for the study of soil science questions, the Congress is, of the opi¬ 
nion that special international conferences should be held; and appoints,, 
meanwhile, a Provisory Committee composed of Messrs. Jeunek ( president ) s 
CASSADO BE IA FuEHjCE, DORFH-PETERSEN, JOURNkE, Kosinsky, Roy, 
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SiSSESTi until such time as official members shall be appointed by the Go¬ 
vernments or interested Institutions. 

Zootechnical Experiments . —Given the necessity for zootechnical researches, 
the Congress has drawn the attention of Agriculturists to the advantages 
of : (i) the establishment of Zootechnical Research Institutes independent of 
Higher Agricultural or Veterinary Schools, having at their disposal land 
with stock of different breeds and varieties, and of an economic value ; 
(2) the organisation of practical experiments, to be carried out under the di¬ 
rection of Zootechnical Research Institutes, on land belonging to the Agri¬ 
cultural and Veterinary Schools or Scientific Institutes, or even to private 
individuals who have the necessary staff and materials ; (3) the consider¬ 
ation of the establishment of an International Institute of Zootechnical Re¬ 
search. For the realisation of this programme, the Congress has, meanwhile, 
appointed a Provisional Committee composed of Messrs. Cassado BE 1 A 
Fubntb, Adambtz, Arenande, Costantinesco, Dechambre, Evart, Moc- 
zarski, V. Wendt, until such time as official members shall be appointed 
by the Governments or interested Institutions. 

Control of Seed Testing. — The Congress has made the following recom¬ 
mendations : (1) to give a permanent character to the technical control of 
the work executed by the Seed Testing Stations and to facilitate the train¬ 
ing of the experts ; {2) to publish every year a list of the Stations which have 
given results that may serve as a guide to international trade. 

The Congress has further drawn the attention of public bodies of the 
various countries interested in the seed export trade, to the necessity of 
giving their support to the International Seed Testing Association and of 
giving the highest consideration to its proposals for the regulation of tech¬ 
nical and commercial seed testing. 

289. Belgium : International Congress of Scientific Organisation 
of Labour. Brussels, 14-16 October 1925 . —On this Congress, held un¬ 
der the auspices of the Belgian Government, a considerable volume has 
already appeared comprising the reports presented at the Congress. The 
publication is divided in sections : General problems of organisation ; Organ¬ 
isation of production; Determination of cost price; Sale organisation ; 
Organisation of Offices; Application of the organisation to Administrative 
Public Services; Application of organisation to Agriculture. For further 
information on the Congress apply : Secretariat General , Rue Montagne de 
rOratoire , 8, Bruxelles , Belgique. (Congres International de Y Organisation 
Scientlfique du Travail, pp. 317, large 4, ill, diag. Brussels, 1925). 

290. East' Africa : International Agricultural Conference. Nai¬ 
robi, Kenya, end of January 1926. —? Invitations to tills Conference which 
was arranged by'the Government of Kenya were sent to the Governments 
of Tanganyika, Uganda, Sudan, Zanzibar, the Seychelles, Mauritius, Nyas- 
saland, the Union of South Africa, Rhodesia, Mozambique, Belgian Congo, 
and Italian Somalia. The programme of work is in ten sections: Agri¬ 
cultural Production ; Improvement ' of production ; Experimental work in 
agriculture ; Sale of produce ; Classification of products ; Agricultural Le¬ 
gislation ; Stock breeding,; 1 Agricultural census and crop valuation; Agri¬ 
cultural instruction ; Organisation of' Agricultural Bureaus. 
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On the occasion of the Conference an agricultural show was held at Na- 
kuro. It is hoped that further similar conferences will be held periodically, 
every three or five years, different colonies being chosen in turn for the meet¬ 
ings. So as to facilitate the work of preparation the head of the Agricultural 
Department or Bureau in the territory in which the meeting is to be held, 
will assume the office of president and Ms Government will provide for all 
the expenses of the visit of the various delegates. 

291. United States : IVtli International Congress of Botanical 
Sciences. Ithaca* N. Y., 16-26 August 1926 , — This Congress will comprise 
Sections on : Agronomy (secretary: C. H. Myers, Cornell University, Ithaca, 
N. Y.) ; Bacteriology (secretary : J. W. Sherman, Cornell University, Ithaca, 
N. Y.) ; Cytology (secretary: U- W. Sharp, Cornell University, Ithaca, N. Y.) ; 
Morphology, kystology and paleobotany: (secretary: D. S. Johnson, Johns 
Hopkins University, Baltimore) ;Ecology (secretary: H. L. ShanX, Bu¬ 
reau of Plant Industry, Washington, D. C.) ; Sylviculture (secretary: R. S. 
HoSMER, Cornell University, Ithaca, N. Y.) ; Genetics (secretary,: C. B. Ae- 
TEN, University of Wisconsin, Madison, Whs.); Horticulture (secretary: A. J. 
Heinicrb, Cornell University, Ithaca, N. Y.) ; Physiology (secretary : O. F. 
Curtis, Cornell University, Ithaca, N. Y.) ; Pathology (secretary: Donaed 
Reddick, Cornell University, Ithaca, 1ST. Y.) ; Botanical pharmaceutics (se¬ 
cretary : H. W. Youngken, Massachusetts, College of Pharmacy, Boston) ; 
Taxonomy (secretary: K. M. WiEGAND, Cornell University, Ithaca, N. Y.) ; 
Mycology (secretary: H. M. Fitzpatrick, Cornell University, Ithaca, N. Y.). 

Although the Congress does not provide for a special Section to deal 
with special questions such as “rules for nomenclature ”, the Organising Com¬ 
mittee has taken necessary measures in order that each section may be able 
to discuss similar arguments of international interest. 

All communications and informations in regard to each section should 
be addressed to the secretary ; those dealing with exhibitions and general 
to Lf. W. Sharp, Secretary Programme Committee of the International Con¬ 
gress of Plant Sciences, Stone Hall, Cornell University, N. Y. ; those regard¬ 
ing excursions, collective trips, transportation, etc., to H. H. WHETZEX, (ad¬ 
dress as above), and those relating to the Congress In general to B. D. Dug- 
gar, Missouri, Botanical Gardens, St. Tours, Mo. 

-292. United States : International Conference of Horticulture. 
New York City, 9-16 August 1926 ,— It is being organised by the Hor¬ 
ticultural Society of New York. The following subjects will be discussed : 
sterility of fruit in relation to seed production ; fruitculture and seed produc¬ 
tion under the horticultural and agricultural aspects; botanical and gene¬ 
ral aspects of sterility and fertility. 

293. Pan-Pacific Scientific Congress. Tokyo, 27 October -9 No¬ 
vember 1926 . 

294. First 1 International Cold Congress. Rome* autumn 1927 . 

295. Pan-Pacific Medical Conferences. — Dr. IGA Mori, delegate 
of the Pan-Pacific Union and executive secretary of the VI Meeting of the 
Par Bast Association of Tropical Medicine, held few months ago in Tokio, 
gave formal promise that the Association, on being invited to a Meeting 1 to 
be held in India in 1927, would hold another meeting in 1929 in Honolulu, 
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Hawaii. Dr. G. B. Cooper, ex president of the Sanitam T Office of the Ha¬ 
waii Territory, and delegate of the Hawaii Government to the Toldo Confe¬ 
rence, as well as special delegate of the Pan-Pacific Union, gave also assurance 
that after the India Conference 1927, the Union and the Association above 
mentioned would hold their meetings on Hawaiian territory. 

296. The lVti> International Conference of Entomology, 1928 will 
probably be held in Honolulu, Hawaii. Preceding Conferences were held in 
Brussels {1909), Oxford {1912), Zurich (1925). That arranged for Vienna 
(1915) was not held. The Pan-Pacific Union has appointed a committee of 
entomologists, which will become permanent should the Conference be held 
in Honolulu. 

297. Proposal for a Conference to be held on Polynesian Races 
has been made by Sir Joseph H. CarruTHERS in the Bulletin of the Pan- 
Pacific Union , no. 72 (Honolulu, 1926). 

29S. Spain : National Conference on Sericulture. Madrid, May 
1926 . — Organised by the Council of National Economy, Ministry of Agri¬ 
culture (. Fomento) and Labour. Programme: (1) Cause of decadence of 
sericulture in Spain. Present situation. Necessity of rebuilding national 
silk industry. (2) General campaign for the progress of Spanish sericul¬ 
ture : a) distribution of knowledge on silkworm culture, h) installation of 
silkworm frames, c) planting of mulberry trees, d) utilisation of existing mul¬ 
berry trees, e) rearing of the silkworm, /) installations for the suffocation 
of cocoons, h) national production of selected silkworm seeds, i) national 
production of chirurgical silk, j) advisability of furthering silk spinning in 
Spain. (3) Spanish legislation and national sericulture. Examination 
of the present legislation and improvement of seric activities. (4) Protec¬ 
tion of the silk industry and revision of present legislative measures. (5) Crea¬ 
tion of a Higher Central Body to co-ordinate and control legislative measures 
on sericulture. 

299. United States : Meeting of the American Association for 
the Advancement of Science. Kansas City, 28 December 1925 to 
2 January 1926 . — A'special number of Science (vol. LXIII, No. 1622, 
1926) contains the report of this meeting drawn by the Permanent Secretary 
of the American Association for the Advancement on Science. As regards 
the agricultural sciences, the American Society for Horticultural Science 
presented eighty three communications and the American Phytopathological 
Society presented sixty three, including nineteen on diseases of cereals, ten on 
the pests of packing fruit, eleven on vegetable pests, six on virus diseases, 
nine on disease resistance and eight on miscellaneous subjects. Joint ses¬ 
sions were held of the American Phyto-Pathological Society and the Po¬ 
tato Association of America, also with the American Association of Econo¬ 
mic Entomology. At the session of seed testing which was held by the of¬ 
ficial seed analysts a large part of the discussions was devoted to the methods 
of making germination tests and the genetics section was entirely occupied 
with the contribution' of genetics to practical plant and animal breeding. 

300. United States: Fifth Congress of the. Internationa! Union 
for Control of Tuberculosis. Washington, 30 September - 2 October 
1926 . 
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1 301. France s Congress on Stock Feeding* Paris* end of October 
1925 , —This Congress was organised by the Societe nationale d’encouragement 
d Vagriculture. General questions relating to stock feeding were handled by 
A. Leroy, chief of the Animal husbandry work at the Institut agvonomique . 
He gave a short review of the publications on the subject 'which appeared 
in Prance. A number of reports were read on the new theories of feeding, 
on forage feeds for milch cows and butchers’ beasts and on the silage of green 
forage. Nine monographs were also submitted by different directors of the 
agricultural services on feeding of milch cows as carried out in their respec¬ 
tive departments. 

302. France : Congress of the Ligue general© pour Pamenagement 
et 1 ’utilisation des eaux, Grenoble-Lyons, 16-22 July, 1925 , — The 
previous Congress of this League had been held at Lille in 1924. Among 
the reports made to the 1925 Congress which are of interest in connection 
with the subjects treated in this Review may be mentioned the following : ■— 
Eng. Sauvanet : Water requirements for rural populations ; — Eng. Preaud : 
Syndicates of Communes for the supply of drinking water ; — Eng- BE Pam- 
PBlfONNB : Water requirements for irrigation in the sout heastern region ; -— 
Eng. Expert : ‘Utilisation of water for agricultural purposes by means of 
evenly distributed irrigation. Other reports of an agricultural bearing were 
of a more or less local character. Por information apply to the Headquar¬ 
ters of the League: 4, Carrefour de 1 ’Odeon, Paris (6). 

303. France ; French Congress on Birth Rate Problems, Cler¬ 
mont-Ferrand, 24-27 September, 1925 . — Pive Sections: Legislation; 
Economy and Vocational Policy; Statistics and Propaganda; Morals and 
Instruction; Hygiene of'the Dwelling House. 

304. Great Britain: Congress on the Production of Vegetable 
Oils, London, — The usual annual Congress of the International Associa¬ 
tion of Seed Crushers took place in London in 1925 the Austrian and Ger¬ 
man delegates being present for the first time since the War. Italy was re¬ 
presented by Dr. Bonis, Signor Di Fausto, Dr. Maranzana, Dr. Paeeavx- 
CXNO. As is well known the main object of these. Congresses is to effect a 
gradual improvement, in accordance with the shippers, of the methods of In¬ 
ternational Commerce with oil seeds and oils. One of the characteristic fea¬ 
tures of this year’s Congress was the tendency which was more and more 
evident to bring into consideration both the oil content, and the quality of 
the oil obtained from the various seeds as points to be submitted to 
arbitration. In this way it was resolved that an analysis of the content 
in oil in any arbitration relating to the quality of seeds must always 
be arranged for when requested by one of the arbitrators; that enquiries 
should be made, with a view to introducing into contracts for dry decorticat¬ 
ed ground nuts a guarantee clause safeguarding the purchaser as to the max¬ 
imum quantity of fatty adds: the question will be later carefully consider¬ 
ed whether it is preferable for samples of the oil seeds lobe preserved in milk' 
or in glass. 

305. 1 Italy : Congress on Agricultural Experiment, Rome, 19-20 
March 1926 . — This Congress was held under the, patronage of the Minister 
of National Economy, His Excellency Beeeuzzo. Dr. G. Borghesani . was 
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present in the capacity of Observer for the International Institute of Agri¬ 
culture. Following communications were made: Prof. Luigi Sa.vasLa.no, 
Proposal for an official publication, <f Reviews of Italian agricultural enqui¬ 
ries ” (Sunti degli studi agvari italiani) ; Prof. NovELLO NOVELL*, Problems 
of Rice cultivation ; Prof. Ugo Brizi, Losses to agriculture produced by 
industrial establishments; Prof. Girolamo Mglon, The index of separation 
of the seeds in the table grape; Prof. Giovanni MarTelli, Result of cer¬ 
tain experiments in control of crop pests; Prof. Francesco Scurxi, i. Po¬ 
sition of Fruit growing in Italy. 2. The problem of Fruit preservation; Prof. 
Bartolo Majmone, 1. Co-ordination of the action of Agricultural Exper¬ 
iment Stations with that of the local agricultural lectureships in respect of 
the experiment and practical demonstrations. 2. Practical value of certain 
methods of stock feeding ; Prof. Giovanni Sani, New ideas in manufacture 
of oils ; Prof. Antonio Marozzi, Agricultural experiment of the industrial 
and technical type; Prof. Antonio Zappi Record ATI, Main problems of bee¬ 
keeping and the contribution of scientific experiments; Prof. Corrado Lu- 
mia, Some questions relating to Phosphatic fertilisers in connection with 
experiment; Prof, Girolamo Azzi, i. Development on enquiries and re¬ 
search in the sphere of Agricultural Ecology. 2. Agricultural Ecology in 
relation to genetics as applied to agriculture Prof. Gioacchino be Angelis 
d’Ossat, Contribution to the study of agricultural land. Reports: Prof.. 
Vittorio Peglxon, Agricultural experiment and the measures of the Fascist 
Government; Prof. Angelo Menozzi, i. Necessity for soil analysis. 2, Po¬ 
sition of Research in regard to “ stimulation” for plant development; Prof. 
Nazareno STrampELLI, Reasons for and method of research into new va¬ 
rieties of wheat by means of hybridisation, adopted at the Royal Experiment 
Station for Wheat Growing at Rieti; Prof. Filippo Sxlvestri: i. Modem 
methods of control of plant parasites. 2. Control of certain kinds of 
pests of the citrus fruits ; Prof. Ottavio Munerati, Methods in experimental 
work; Prof. EmanuelK De CiLLiS, Report on the Experimental Institutes 
established for the " battaglia del grano ” in Southern Italy and in the Is¬ 
lands ; Prof. Lxonello Petri, Experimental work in plant pathology; 
Prof. Giacomo Rossi, i. Need for collaboration for the scientific study of 
agricultural problems. 2. Preliminary notes on methods of bacteriological 
research in the examination of agricultural land ; Prof. Alessandro Mar- 
TELLI, On the direct use of ground phosphorites and leucites; Prof, Gae¬ 
tano BriGanti, Problems of horticulture etc. in Southern Italy ; Prof, 
Giuseppe Tommasi, Activities and requirements of the agricultural 
stations. 

306. Italy : , Ilnd Congress of the National Irrigation Federation. 
Bari, 14-16 April, 1926 . — The Congress discussed questions on agricultural 
credit, irrigation and land transformation. Amongst the places of interest 
visited by the. Members of the Congress were: the Experimental Irrigation 
Fields belonging to .the “ Acquedotto Pugliese ” at Foggia. For information 
apply to " Sede Centmle della Federazione Nazionale delle irrigazioni ”. Mi¬ 
lano, 31, Via Monforte: Roma, 73, Piazza, SS. Apostoli. 

307, Italy ; V National Congress of Labour Medicine. Genoa, 
12-15 October 1926 . 
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308. Italy : XInd National Congress of Pure and Applied Che¬ 
mistry . Palermo, 23 May -2 June 1926 . — Coincides with the centenary 
celebrations of the birth of Staniseao Cannizzaro. 

Exhibitions , Fairs , Competitions. 

309. Belgium : Centenary Exhibition,- Brussels, 1930 . 

310. Belgium : International Exhibition. Brussels, 1928 . 

311. Italy ; International Exhibition. Milan, 1928 . 

312. Poland: International Exhibition. Warsaw, 1928 . 

313. France : VlXtli International Exhibition of rubber and other 
tropical products. Paris, 21 January-6 February 1927 . — Organised 
by the Committee of International Rubber Exhibitions, under the honorary 
Presidency of Lord Coi/win and of the ex director of the Imperial London 
Institute, Sir Wyndhem Dunston, and tlie presidency of H. GrevxxeE Mont¬ 
gomery, will be held at the Grand Palais and will be the First Internation¬ 
al Exhibition of tropical and sub-tropical agriculture. Adherence has been 
received from : the Rubber Growers' Association; Governments of Ceylon, 
of the Malay States, the Dutch Indies, the Gold Coast, Nigeria, Belgian 
Congo, Brazil, Columbia, etc. The Exhibition is under the auspices of 
the French Ministry of Colonies, Foreign Affairs, Commerce and Industry, 
and the Under-Secretary for technical instruction. 

During the Exhibition, under the presidency of Prof. Em. PerroT Phar¬ 
maceutical Chair, Paris, and Sit Wyndhem Dunstan, International Confe¬ 
rences on tropical agriculture will be held, following the lines traced at the 
preceding Exhibitions in London and Brussels. An International Con¬ 
gress for the scientific and technical study of the various branches of tro¬ 
pical agriculture is under project. For information apply to the Adminis¬ 
tration of International Exhibitions, 43, Essex Street Strand , London , IF. C. 2. 

314. France : LXIIrd Internationa! Exhibition of Aviculture. 
Paris, 10-15 February 1926 . — Organised by the Societe Centrals d*Avi¬ 
culture de France at the Exhibition Park of the City of Paris (Gates of Ver¬ 
sailles). 

315. Austria: International Fair. Vienna, 7-13 March 1926 . 

316. Italy: International Building Exhibition. Turin, May-June 
1926 . 

317. Italy: International Competition in machinery for transplant¬ 
ing rice and other cereals. Vercelli, April-June 1926 . — This Com¬ 
petition has 1 been set by the Royal Experiment Station of Rice culture 
of Vercelli, under the auspices of the Ministry of National Economy and 
of the Experimental Institute of Agricultural Mechanics. Preference was 
given not only to machines executing the operations of transplanting as 
much as possible by automatic means, but also to machines which could 
be used for the transplanting of other cereals, specially wheat. Experiments 
were to be of two kinds : preliminary (working of the machines when still 011 
dry ground, etc., taking apart of the machines, resistance of the various parts 
and working resistance) on rice fields of the Vercelli province, on grounds 
of medium grade of dampness employing plants of the “ Original Chinese” 



CURRENT NOTICES 


491 


variety or similar varieties, with normal development (40-50 days after sow¬ 
ing) and even on grounds of different degrees of dampness or with other va¬ 
riety of rice or with plants with different grades of dvelopment. To these 
were to follow laboratory experiments to control the functioning of the ma¬ 
chines under the most varied conditions, and trials on other plots, of 
machines to be used also for the transplanting of other cereals. 

318. Italy : International Competition of Viticultural Machi¬ 
nery , Barletta. — This Competition is set by the Cantina Sperimentale 
of B arietta and deals with: A) Mechanical appliances, either by direct trac¬ 
tion or funicular suitable to the execution of: (1) deep ground work for the 
planting of vineyards ; (2) work of medium depth or superficial for ditches; 
B) special ploughs, harrows, and cultivators either by mechanical or animal 
traction; C) appliances for the spraying of insecticide and fungicide 
substances either by mechanical or animal traction. For particulars: Di¬ 
rector of the Cantina Sperimentale , Barletta, Italy. 

319. Italy : International Sample Fair, Padua, 5-20 June, 1926 . 

320. France : International and Colonial Sample Fair, Bordeaux, 
June, 1926 . 

321. United States : World Fair, Philadelphia, 14 June-lSep- 
tember 1926 . 

322. Germany : Agricultural Fair, Cologne, July 1926 . 

323. Italy : International Exhibition Fair, Flume, 1-36 August 
1926 . 

324. Danzig ; Fourth International Exhibition, August 1926 . 

325. Italy : Fifth Internationa! Roadmaking Exhibition, Milan, 
September 1926 . 

326. Switzerland: Ninth International Agricultural Exhibition, 
Geneva, September 1926 . 

327. Germany : Dog Show, Berlin, 22-23 February 1926 . — The 
German Shepherds* Dog Union (. Deutscher Schdferh 1 ind- Verband) organised 
this exhibition which was planned to include a number of breeds of ordinary 
dogs as well as breeds specialised for various kinds of uses, life-saving breeds, 
large watch-dogs, messenger dogs, etc. A number of exhibits of various 
breeds were made by the Berliner Himde-Rcnn-Club. 

For information apply to : Deutscher Schafcvlnmd-Verband, Secretarial: 
Berlin-Wilmersdorf, Zcihringev Strasse, 26. 

328. Germany : Photographs illustrative of Scientific Stock 
Breeding shown at the XXIth Travelling Exhibition of the German 
Agricultural Society. Stuttgart, 18-25 June 1925 .—At this exhibition 
to which reference has already been made in an earlier number of tills Re¬ 
view (October-December 1925), the Deutsche Landwirtschafts-Gesellschaft 
resumed the zooteclmical photographic exhibits. Before the war the Prus¬ 
sian' Ministry for Agriculture, State. hands and Forests offered as prizes for 
agricultural and stock-breeding ■ exhibits from the different States of Ger¬ 
man}^ the photographs and phototypes of this Exhibition. These are ac¬ 
curate reproductions showing the progress which is being made in Germany 
in the breeding of animals of value to agriculture. The reproductions also 
are well adapted for instructional purposes. To every photograph is at- 
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tached a note of the species of the animal, breed, ancestry, measurements, 
weight, etc. For information apply : Deutsche LandmrtschaftsGesellschaft , 
Berlin S. W. n, Dessauer Strasse 14. Orders also taken. 

329. Germany : XVIth General Exhibition of Aviculture. Dresden, 
15-17 January 1926 . 

330. Germany : Agricultural Week. Halle on Saale, 19-22 Jan¬ 
uary 1926 . 

331. Germany : Bavarian Agricultural Week. Munich, 25-27 
January 1926 . 

332. Germany : Saxon Agricultural Week. Dresden, 25-29 Jan¬ 
uary 1926 , 

333. Germany : Exhibition of Poultry and Rabbit Breeding. 
Greifenberg, 14-16 February 1926 . 

334. Germany ; Technical Exhibition of Lighting, Heating and 
Gold. Konigsberg, 14-21 February 1926 . 

335. Germany : Great Tobacco Fair. Berlin, March 1926 , 

336. Germany : Colonial Fair. Berlin, 14-16 April 1926 . 

337. Germany s Fair and Exliibition of Hygiene, Berlin, late 
April. 

33S. Germany : Horticultural Exhibition. Dresden, May-Sep¬ 
tember 1926 . 

339. Germany : Great Sanitary Exhibition. Diisseldorf, May- 
October 1926 . 

340. Germany: Slaughter Stock. Exhibition Berlin, 11 - 13 May 1926 . 

341. Germany : Agricultural Exhibition. Lubeck, 15-16 May 1926 . 

342. Spain : Vth National Competition of Animal Husbandry, 
Aviculture, Agricultural Machinery and material for rural instruction, 
Madrid, 14-23 May 1926 . — Organised by the General Association of Stock 
Breeders of Spain. 

343. France : Lllnd Avicultural Competition. Paris, 7-11 No¬ 
vember 1926 . — Organised by the Societe Centrale d* Aviculture de France 
at the Jardin d’Accliniatation. 

344. Algeria : Wheat Competition and Exhibition, Algiers, Oc¬ 
tober 1925 . — Organised by the Chamber of Agriculture of Algiers, Oran 
and Costantine. For particulars : M. le Commissaire General de VExposi¬ 
tion de hies . Institut Agricole d’Algeria. 

345. Tunis : Exhibition of Hygiene. Tunis, 2-5 April 1926 . —- 
Held on the occasion of a Medical Congress. 

346. Ireland s Agricultural Exhibition. Dublin, Spring 1926 . 

347. Italy : National Chrysanthemum Show, Trent, November 

1925 , 

348. Italy : Zootechnical Competition at the Milan Fair. April 

1926 . —Show of milking and reproduction stock: 12-14 April; Livestock 
show (international competition of fattened livestock): 16-18 April; show of 
pigs,'Sheep and'goats : 12-18 April; Dog show, poultry, pigeon and rabbit 
show: 20-22 April; Horse show, forming part of ' the International Com¬ 
petition organised by the “ Socieid Halt ana del Cavallo Belga **, and the Shoeing 
Competition : 23-25 April. On 17-18 April Field trials were held for Conti- 
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nental Dogs, registered at the Eh C. J. and E I. R. ; on 26-27 Military Horse 
Races were run. 

349. Italy : Sicilian plough Competition* Caltanissetta, — Under 
the auspices of the Ministry of National Economy and the Permanent 
Wheat Committee, this Competition was set by the Callardsetta Cham¬ 
ber of Commerce and Industry, together with the Provincial Commission 
for Wheat Propaganda and other Public Bodies of that region, for “ a plough 
or machine answering to the peculiar condition of the soil, climate and trac¬ 
tion means existing on most landed properties in Sicily *\ This competi¬ 
tion (entries closed on 31 May) is being held on the occasion of the First 
Regional Wheatculture Show which will open in September 1926. There 
will be three prizes each for E. 35.000, E. 20.000, and E. 10.000 and small 
prizes for competitors presenting a system of harness which will utilise, in 
the best possible way, the efforts of the horses for the traction of the plough 
or the equivalent machine. For particulars : Executive Committee joy the 
Competition cjo the Chamber of Commerce , Caltanissetia, 

350. Bessarabia : Exhibition and Sample Fair. Chisinau. — The 
State agricultural and viticultural institutions exhibited a vast scientific 
material. The National School of Viticulture of Chisinau, the Admin¬ 
istration of Crown properties, the Roumanian agricultural, horticultural, 
forestry, piscicultural institutes, etc.* were well represented. The Union of 
Wheat Growers of Czeco-Slovakia has exhibited a collection of selected 
wheats. Firms from Poland and Czeco-Slovakia contributed largely to 
make the products of their industries well known. France also had con¬ 
siderable exhibits. 

351. Japan: Ilnd Exhibition of Chemical Industries. Tokio, 
19 March -17 May 1926 . 

352. Russia : Exhibition of Technical Innovations. Moscow, 15 
February -15 April 1926 . 

353. Georgia : Agricultural Exhibition. Tiflis, 15 April -1 June 
1926 . 

354. Switzerland : Exhibition and Slaughter stock Competition. 
Langenthal, 29-36 March 1926 . 

Development of Agriculture in the different Countries . 

355. Brazil s Cotton Growing in the State of Sergipe. — The Pre¬ 
sident of the State of Sergipe, with a decree dated 8th February 1923, found¬ 
ed the Cotton State Department, leaving the Experimental Cotton Station 
" Miguel Calmon” under the direction of Prof. Th. R. Day, a well known 
North-american specialist. Thus were created the Experimental Sta¬ 
tions of “Jose Bezerra ” in Dores, “ Simoes Eopez ” in Propria, “Pereira 
Ehna ” in Estancia, “ Candida Rodrigues ” in Sao Paulo de Sergipe. 

On the 20th August 1923 the above Department called, the first Meet¬ 
ing of Cotton Growers to discuss the most, important questions. From this 
Meeting, the Department collected precious data for the regulation' of the cot¬ 
ton industry, and the State Government issued the law of 21 September 1923. 
In the following year the first Cotton Fair was organised in Aracajfi (25 Feb- 
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ruary). In 1924 all the work done by the Experiment Stations was dam¬ 
aged by heavy tains, which beside ' flooding the cultivations, paralysed the 
traffic and hindered the efforts of the Department, This notwithstanding, 
the results were satisfactory and the selectioned seeds obtained were above 
the necessities of the State of Sergipe. First quality cotton was exported 
to South Brazil. Seeds of the “ Day's Pedigree ” variety were supplied 
to the State Growers and to the Governments of Santa Catharina and Bahia. 
(Mensagem apreseniada d Assembled, legislatives, em 7 de Setembro de 1925 
pelo Dr. Maurxcio Cardoso, Presidents do Estado de Sergipe). 

356. Brazil: Cultivation of Lneera (Alfalfa) in the State of 
Sao Paulo. — Lucem has always been largely cultivated in the 
country of Chav antes in the State of Sao Paulo. In many regions of this 
State it is grown on all farms for grazing purposes and it proves to be an ex¬ 
cellent feed producing fine live stock. [Dr. RoGERlo be Camargo, A Cul- 
turn de Alfalfa en Sao Paulo. Ceres , Revista de Agricultural Sao Paulo, Se¬ 
tembro 1925). 

357. Brazil: Production of Tobacco, —The State of Bahia produces 
90 % of Brazilian tobacco. The crop for the season 1924-25 amounted to 
34,650,000 kilogrammes, while a production of 48 millions and a half was 
expected. Brazil tobacco goes all over the world, except to the United Sta¬ 
tes and to England, There are no large tobacco plantations, as cultivation 
by the modem systems would be very costly. Nor is the soil manured and 
if the tobacco is of good quality it is due to the climate. The varieties import¬ 
ed from Sumatra and Cuba have not given any important results. Harvest 
is begun in Julv or August and goes on for five or six months. Every 1000 
plants produce 150 kilogrammes of leaves. The plants are attacked more 
by insects than hy cryptogams; among the insect pests are the larva of Pro - 
toparce paphus which eats the leaves. The manufactured product is attacked 
by the coleopteron Lasiodenna serricorne and by the washerwoman ant. (0 
A gricultor. Publication of the School of Agriculture of Baums, Alinas Ge~ 
raes, Year IV, No. 4, 1925}. 

358. Brazil : The Rubber Problem. — The immense forests of * He- 
yea ? which, are one of the principal natural resources of Brazil, especially 
in the Amazon province, and which would, constitute a very large source 
of income to the Confederation, cannot be properly worked from a number 
of circumstances, including want of transport facilities, absence of a protec¬ 
tion policy, etc. all of which the Government is now anxious to remove. The 
Department for Inspection and Encouragement of Agriculture is meanwhile 
issuing instructions to its inspectors in the Acre Territory, and in the Sta¬ 
tes of the Amazon, the Para, Maranhao, Piaulxy, Bahia and Espirito Santo, 
with a view to their undertaking an intensive propaganda for the creation 
of new plantations, the distribution of seeds and the organisation' of expe¬ 
riment and demonstration plots. It would appear however that the pro¬ 
blem of Brazilian rubber lies in its home utilisation as a raw material, while 
waiting to secure its proper position on the world market. The national 
manufacture of rubber goods ought at the present time to absorb' the pro¬ 
duction of the Amazon basin. (La Gazette du Bresil , No. 199, Paris, 1925). 
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359. Brazil; Sylviculture. — The writer De Almeida TORRES, of 
the Amazon province, in an article entitled “ Breves notas para o ©studio 
Florestal do Brazil 33 (Publication of the Brazil Federal Ministry of Agri¬ 
culture Industry and Commerce) treats the subject from the descriptive 
point of view. He prefaces the work by some historical notes on the study 
of Brazilian forests, beginning from the era of Portuguese colonisation, which 
he obtained from an interesting official document, dated 1S09, giving full 
detail, which is preserved in the ‘ Museo Paulista 3 of Sao Paulo. 

The forest classification of the lands has not yet been properly studied 
in Brazil, although the Federal ‘ Instituto de Chimica e do Service Geolo¬ 
gic© Mineralogico do Ministerio da Agricoltura 3 by its original research 
work makes provision for the study. The distribution of the Forests is as 
follows : A. Forests of the Equatorial Zone which reach their maximum de¬ 
velopment in the ‘ Hylaea 3 of the Amazon region and cover some three mil¬ 
lion square kilometres. In the State of Para alone there are reckoned, ac¬ 
cording to Dr. Huber, to be 400 kinds of timber of which the most suitable 
for building are : louros, canellas, acapu, pan roxo, sucupira, pan amarello, 
andiroba, massaranduba, taruma, etc. 

B. Forests of the Atlantic coast, from the Cape of S. Roque to the 
State of Rio Grande do Sul, where the best known timbers are the follow¬ 
ing : guarabu, canellas, cedros, perolas, pinheiros, jacarandas, vinhaticos, 
aloes, Goncalo Alves, etc. 

C. The forests of the interior, where there is an abundant rainfall, 
are divided according to altitude into the forests of cerradao, caatanduvas 
and faxinaes, and the principal building timbers are perobas, jequitibas, 
aroeiras, cedros, massanduba, etc. 

D. The forests of the river banks, which as it were follow the varia¬ 
tions in the course of the streams, and form the vegetation of the greater 
part of the central area of Brazil. 

The building timbers found in these forests ate * aroeiras, pan de jan- 
gada, cedros angelins, louros, etc. 

3. The forests known as ‘ capoes 3 , less extensive than the last 
type, mainly" produce the timbers 33 cedros, cabreuvas, canellas, a^eita 
cavallo, etc. 33 . 

The nomenclature and the classification of the forest species of Brazil 
are to be found throughout the works of Marties, Richter, Frexre Ax,LE- 
mIo, Alexander Humboldt, Huber, Glaziou, Loefrgren, Ducke, 
Barbosa Rodrigues, etc. In the last few years the Belgian-Brazilian 
Biological Mission has also been publishing leading works on forest ecology, 
among them those of Prof. J. Massari of Brussels. At the present time there 
is an idea of founding biological stations for studies in acclimatisation, de¬ 
velopment and production of plants in relation to ecological factors. 

The portion of the work of Almeida da Torres which deals with fo¬ 
rest economy is rich in statistical data. 

Alagoas : 265,774 hectares of forests. The most remarkable of the pro¬ 
ducts is the ' coco 3 . The school ' Aprendizado Agricola 3 has been established 
in the town of Saturba at the expense of the Federal Government. 
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Amazonas : 6,273,554 hectares of forests. Rubber is the chief forest in¬ 
dustry. The agricultural movement began in this State in 1916 with the 
foundation of the ‘ Club da Seringueira \ A ITorto florestal 5 lias been 
formed recently, 

Bahia : 1,761,353 hectares of forest. The Federal Government main¬ 
tains in the State the “ Aprendizado agricola da Joazeiro 44 , and a similar 
training school called ' Francisco and makes a grant towards the ‘ Bseola 
agricola de Bahia 4 founded by the State Government. The 4 Horto ho- 
restal 1 of the town of Joazeiro covers an area of 62 hectares and was in¬ 
stituted mainly for the purpose of establishing woods along the canals which 
the local government had had dug to the north-east of the State. 

Ceard : 1,327,994 hectares of forest. The Federal Government makes 
grants towards the ' Escola de Agricultura Practica de Ouixada 4 and the 
‘ Fscola Agronomica de Fortaleza \ in both of which sylviculture can be 
studied. The' ‘Horto florestal * de Ouiada, founded in ign in the locality 
of Cedro covers an area of 48 hectares, including 23 hectares of Eucalyptus , 
Casuarina, Moras and Phoenix dactylifera , and besides maintains an agricul¬ 
tural school. 

Federal Area : 0,200 hectares of forest. The f Seccao Horto florestal do 
Jardim botanico 4 of Rio de Janeiro, established in December 19x1, had dis¬ 
tributed up to 1924 nearly 9,204,925 seedlings of Eucalyptus of different 
kinds and other forest species. There are also in this district a number of 
woods composed of native and exotic species. 

Espinto Santo : 639,779 hectares of forest. In 1921 the State Govern¬ 
ment appropriated the estates of the * Societe Forestiere 4 consisting of 2,400 
square kilometres of primaeval forest with an immense number of species. 
The law of 23 December 1921 authorised the State Government to place 
contracts for the investigation of the forest resources of the State. 

Goyaz: 5,286,336 hectares of forest. The Federal Government makes 
a grant to the * Escola Pratica de Agricultura de J atahy J which is to give 
general instruction in forestry. 

Maranhdo : 1,024,696 hectares- of forest. In the region of the river Par- 
nahyba the Orbignya speciosa Barb. Rodr. (Babassii) is very abundant and 
forms one of the chief products of the State. In the valley of the river Gu- 
rapy there are forests of Copernicia cerifera Mart., which produces the Car- 
nauba wax. The Federal Government makes a grant to the ‘ Christino Cruz 
Aprendizado Agricola 4 of the town of S. I/uiz. 

Matto Grosso : 3,032,964 hectares of forest. The Hevea brasiliensis Mull. 
Arg., which, is rubber producing, grows abundantly in the forests of the boun¬ 
dary zone between the Amazon and the Para provinces. The Ilex para - 
guayensis St. Hil. (the mate) grows in the South of the State. 

Minas Geraes : 14,349,920 hectares of forest. Within the last few years 
the forest gardens of Bello Horizonte, Nova Baden, and Cataguazes have been 
made : the first of these distributed during the period 1921-24 nearly 1,458,154 
seedlings of Eucalyptus and of other species. It may be remarked that 
more than two million plants of Eucalyptus have been planted on six farms 
alone. 

Pard: 5,873,109 hectares of forest. The chief industry is the extrac- 
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tion of rubber from the Hevea brasiliensis. The forests of Berikolletia ex¬ 
cels®, H. B. and K. are mainly found on the banks of the river Tocantina 
and near the Guianas. 

Parahyha : 442,744 hectares of forest. The f Horfo florestal 3 of Para- 
hyba is maintained by the State Governement. 

Parana: 2,448,133 hectares of forest. The law of April. 1907 set up 
a State Forestry Code. The principal forest species are the Ilex paraguayen- 
sis St. Hil. and the most important timber is the Araucaria brasiliensis Lamb. 
The * Bscola Agronomica do Bstado 3 is an important institution for local work. 

Pernambuco : 721,978 hectares of forest. The State possesses the follow¬ 
ing institutions : ‘ Bscola de Agronomia 3 and the agricultural schools of 
Goiana and of the Benedictine Order which receive grants from the Federal 
Government: there is also the Course in agricultural science at the School 
of Engineering. 

Piauhy : 6,333,637 hectares. The principal species are Copernicia ce- 
rifera Mart., which 3 r ields the Carnauba was, and the babassu (Orbignya spe¬ 
cie sa R. Br.). In the town of Therezina there is the * Bscola Practica de Agri- 
cultura 3 and in Correlate there is the ‘ Institute Agricola Industrial * which is 
in receipt of grants from the Federal Government. 

Rio de Janeiro : 1.069,872 hectares of forest. The area of the ancient fo¬ 
rests of the littoral is now much reduced. The Botanic Garden which is 
maintained by the Government is in Nichteroy. 

Rio Grande do Norte : 440,481 hectares of forest. One of the principal 
products is the Carnauba was. The 1 Campo de Demonstrate 3 which re¬ 
ceives grants from the Federal Government is in Macahyba. 

Rio Grande do Sul : 440,213 hectares of forest. The forestry service 
which is arranged by the ‘ Directoria de Terras 3 divides the forests of the 
Northern zone into nine sections placing them under the care of forest rangers. 
The ‘ Bscola de Agronomia de Pelotas 3 and the other school of the Munici- 
pio do Rio Grande are maintained by the local government authorities. 

Santa Gatharina : 1,670,063 hectares of forest. The main timber pro¬ 
ducts are obtained from the Ilex Paraguayensis . The fellings are not re¬ 
gulated by law. The ‘ Campos de Demonst r acao 3 of Sao Pedro de Alcantara 
and of Tubarao and the ‘ Instituto Polytechnico 3 are able to provide instruc¬ 
tion in forestry. 

Sdo Paulo : 5,167,606 hectares of forest. There is a Service Florestal 
with a ' ITorto e Reserva Florestals 3 situated in the Cantareira Pass, a well 
organised institution which during the period 1919-1922 distributed 5,738,132 
seedling forest plants of different species. Valuable assistance has been 
given by private initiative to the State Government, the 4 Hortos Plorestaes 3 
of the * Companhia Paulista 3 situated in Jundiahy, Boa Vista., Rio Claro 
and in other places having contributed to the peopling of the forest in man}’' 
localities by distribution of some 20 million plants of Eucalyptus . Instruct¬ 
ion in sylviculture is given by the ' Bscola Agricola Luiz Oueiroz 3 and by 
the ‘Bscola Polytechnica do Bstado \ In 1911 the forestry service was 
instituted and the law of December 1917 authorised the “ Secret aria da Agri- 
cultura 33 to improve the £ Horto Florestal 3 already mentioned using the 
funds of the ‘ Service Florestal 3 of the State. 

17 —- Agr. ing.' 
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Sergipe ; 122,290 hectares of forest. The law of November 1913 esta¬ 
blished the Code of the‘Forest Service: and the regulations relating to this 
Code were made in April 1914. 

Territorio do Acre : 2,785,333 hectares of forest. Chief products timber 
and rubber. 

Tills important study made by De Aemeida Torres concludes with a 
list of all the short titles of the forestry legislative provisions, whether fe¬ 
deral or State. A bibliographical chapter is added containing 91 headings. 

360. Chile: Agricultural Production. — Dr. Hans Anderson, in 
a monograph published in a special part of the Tropenpflamer, deals with 
the bases and the present day conditions of Chilean agriculture. Among 
the factors contributing to these conditions he passes in review that of the 
relief and hydrograpliical configuration of the country, the climate, the na¬ 
tural production, irrigation, ownership in land and fertilising. He exami¬ 
nes separately and in detail the diffusion and the yield of the various crops 
of the region, cereals, leguminous or textile plants, rice, tobacco, cane su¬ 
gar and sugar beet, the production of the various breeds of cattle and 
livestock, and finally in a few paragraphs he sums up his observations on 
the factors of a potential increase of yield from the agriculture of Chile and 
in particular: the more intensive cultivation of areas already cultivated ; 
increase of head of cattle on the' pastures ; the irrigation of areas not yet 
utilised though suitable for agriculture; increase in the cultivable lands by 
the clearing of forest areas; improvement in transport conditions. 

From the geographical point of view of agricultural production, Chile 
possesses vast regions which are suitable for cultivation and yet remain un¬ 
cultivated on account of shortage of labour. In 1918, with an area of 750,572 
square kilometres, the density of the population was reckoned to be only 
5,3 to the square kilometre. The author notes that Chilean agricultural 
and livestock production has found its way and still finds it with profit on 
to the world markets, and while the export of nitrate has met with a com¬ 
petition which it is impossible to ignore in the increasing production of syn¬ 
thetic nitrogenous fertilisers, the State of Chile has before it a work of high 
importance in the settlement and colonisation of its arable land. 

(H. Anderson, Die natiirlichen Grundlagen und die gegenwartigen 
Verbaltnisse der Landwirtschaftlichen Produktion in Chile. Beiheft zum 
“ Tvopenpfianzer vol. XXII, No. 2, 145 pp., small 8 vo., 3 maps. Berlin, 
1925). 

361. United States : Tobacco Growing in the Connecticut Valley. 
— The Connecticut Agricultural College together with the Connecticut 
Valley Tobacco Growers Association has undertaken the agronomic study 
of this region in order to start and develop tobacco growing. ( Science, 
No. TXII, No. 1617, 1925). 

, 362. Italy : Development of Sugar Beet Cultivation. — In the Bul¬ 
letin'of Italian Sugar Industry (Bollettino delVIndustries Saccanfem Italicma 9 
1 January^ 1926),, Dr. G. Mori points out the progress achieved by other 
nations in the production of sugar beet, and the measures and practice that 
should be adopted in Italy to improve the cultivation of this plant. He 
refers to the excellent and practical working programme elaborated by the 
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Agricultural Chair of Ravenna consisting in the diffusion of cultural techni¬ 
que, in the institution of practical demonstration fields to which national 
technical knowledge can he applied, and in setting Prize Competitions 
amongst the Beet growers. 

363. Tripolitania : Distribution of Electric Power for Agricultural 
Purposes* — The “ Societa elettrica coloniale di Tripoli ” which has 
built a large Central Power Station will be able to extend the distribution 
of electric power to the oasis of Tripoli, Gargaresc, Gurgi, Such el Glum a, 
and Tagiura as well as to the nearest crownlands within the zone of conces¬ 
sion. (La Corporations delVAgricoltura, year I, No. 2. Rome, 1925). 

364. Poland ; Agriculture in Poznan*—The following date are taken 
from a publication by the Agricultural Chamber of the Poznan Palatinate, 
on the occasion of the Xllth International Congress of Agriculture held 
at Warsaw in 1925. In the Poznan Palatinate — which covers an area of 
26,603 km 2 — the ground suitable for cultivation represents a good 90 % 
of the total ara and contains 173.422 economic-agricultural units. These 
units are spread over 2,366,936 ha., of which 49,5 % is represented by the 
medium and large rural property. Complessively, the ground suitable to 
cultivation, the gardens and orchards amount to 65.7 % of the entire area 
of the Palatinate ; meadows to 7.7 % ; grazing grounds to 2,2 %; forests 
to 18,1 %. The area of large properties is sub-divided in: Crown lands 
(294,400 ha.), ecclesiastic properties (30,700 ha.), various public properties 
(4,700 ha,), private properties (1,083,800 ha.). 

Prom the technical point of view, the development of agriculture has 
as index the use of chemical fertilisers which, annually, amounts to 882,000 q. 
of potash, 1,132,000 q. of azote and to 3,701,000 of phosphates. 

The crop figures per unit are very high as compared to other Polish re¬ 
gions and even to Germany. Amongst the cereals, first place is given to rye, 
followed, according to statistics, by wheat, batle3 r , oats, and weeds. Each 
km. 2 carries 210 fruit trees. The organisation for the production of select¬ 
ed seeds is completely up to date. In the economic life of Poland a promin¬ 
ent place is occupied by the agricultural industries ol Poznan, principally 
the sugar industry, whose interests are represented by the “ Union of Sugar 
Factories in Western Poland and by its organ’" “ La Btmque Sucriere 
Distilleries are organized in £< The Union of Distilleries of Western 
Poland 

Live stock production is well developed in Poznan. The type of horse bred 
resembles the East Russian. The race is much improved by using government 
stallions, and efforts are bring made to breed a special military horse. As 
regards cattle, beside the black and white spotted type, there is, especially 
in South Poznan, a native breed, of uniform reddish coat, very strong, and 
most suitable for hard work. The black and white spotted type, which be¬ 
fore the wax was bred for slaughter is at present bred for milking, and con¬ 
sequently, a great number of breeders have now formed a Society for the 
Control of milk production. Pig breeding is well developed, two types being 
known, the native and the Yorkshire, whilst sheep breeding is not very dif¬ 
fused owing to the small profits there would derive. All live stock owners 
are organised in associations according to their respective branches. 
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The organisation of agricultural instraction is good. There is a 
faculty of agriculture and sylviculture at Poznan, a secondary agricultural 
school at Dojatiovo, and numerous winter schools subsidised by the Agri¬ 
cultural Chamber, where classes are held from the beginning of November 
to the end of March. In summer the pupils attend a practical course. There are 
also schools of domestic economy, horticulture, dairy and cheese making, etc. 

Agriculturers, organised either in public or private companies, are offi¬ 
cially represented at the Agricultural Chamber, whose existence is guaranteed 
by the contribution payable by all agriculturists, who have the right to ap¬ 
point the Board of Directors of the Agricultural Chamber. 

Miscellaneous . 

365. Brazil Mechanical Coffee picking machine.— Dr. Antonio 
De Barros Uchoa has invented at Riberao Preto, Brazil, a coffee picking 
machine, 011 the aspirating system, which will allow a considerable decrease 
in the number of hands employed on Coffee plantations. This machine called 
'* Gucmaham" can be introduced between the rows without damaging the 
plants given its width measurements (m. 1,10-1,20) and small speed. It 
is horse drawn and worked by a Ford motor and requires three persons to 
handle it. It picks and cleans 120 litres of coffee per minute using 36 li¬ 
tres of gazoline for every ten working hours. The machine in question has 
been recommended by several Brazilian experts amongst which are Dr. Mu- 
cxo Whitaker and Dr. Jorge Lobato Marcondes Machado, of the So- 
ciedade Paulista de AgricuUum (<Gazetta da Bolsa, Year IX, No. 7, Rio de 
Janeiro, 1926). 

366. Brazil: Resources and possibilities for the manufacture of 
minerai fertilisers in Brazil. — Amongst the natural silica there are 
orthoclase and leucite, rich in potash, which can be utilised as they abound 
in Brazil in the Tingua Mountains, Santa Cruz, Cabo Fris, Itatiaya, in the 
districts of Pogos de Caldas, in the Atlantic islands of Fernando de Noronha 
and Trinidade. 43S kg, of leucite pure (which corresponds to 490 kg. of leu¬ 
cite at go % of potash) mixed with 504 kg. of nitric acid and with 448 kg, 
of chloride of potash, supplies 810 kg. of saltpetre. Another source of material 
rich in potash is found in the manufacture of cement; from one ton of tins 
it is possible to obtain, as residual, 25 kg. of potash; that is, an annual pro¬ 
duction, in a small factory, of 1000 tons of pure potash, or 3000 tons of potash 
fertiliser. 

Phosphatic fertiliser is obtained from apatite, which is plentiful in the 
State of Minas Geraes near Cidade de Salinas, where the metamorphosis of 
the rocks of gneiss takes place. Apatite contains from 39 to 42 % of plios- 1 
phoric acid. In other parts of Brazil kraurite and dufrenite are utilised, 
which contain 28 % of phosphoric acid. Another source of phosphoric acid 
is given by the monazitic sands which are formed by the erosive action of 
sea waves on the granite rocks of the Brazilian coasts of Praia di Massam- 
baba, Cabo Frio, Macahe in the State of Rio de Janeiro, of Giry, Guarapary, 
Kova Almeida, Regencia, S. Matheus, in the State of Spirit© Santo, and fur¬ 
ther of Prado, Cahy, Carahyha, in the State of Bahia. 
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The fusion of monazite with soda or with caustic potash, at a temperature 
of 5oo°-53G° C produces phosphates of soda or potash, which can be trans¬ 
formed in calcium phosphate and used as fertiliser. (Dr. Federico W. 
Friesk. Nossos recursos e possibilidades para o fabric© de adubos mineraes. 
Revista da Sociedad Rural Brasileira . Sao Paulo, 1925). 

367. Brazil: The use of eucalyptus for the production of print¬ 
ing, Paper* ■— Experiments made by the American Forest Products Labora¬ 
tory, with eucalyptus timber of the State of Sao Paulo (Brazil) for the produc¬ 
tion of printing paper have given excellent results. Dr. E. Navarro De 
Anbra.de, who was present at the experiments made in Madison, is of the 
opinion that paper manufacture in Brazil will have a vast development, as 
with the timber in question it will be possible to place on the Brazilian 
market a product, at half the price of the imported product. 

The same species of eucalyptus used in these experiments grows in Ca¬ 
lifornia, New Mexico, Arizona and Florida where the climate is suited to a ra¬ 
pid development of the tree and to the supply of cellulose pulp in less then 
ten years, (Industrial and Engineering Chemistry , Vol. 4, No. 1, New York, 
1925). 

368. Brazil: Climate in the State of Rio Grande do Sul. — Pawees, 
for his study on the argument, has taken all data from the Annual Bul¬ 
letins of the Meteorological Service of the State of Rio Grande do Sul, 
as observations from other sources were not reliable. A large number of 
Stations completed in 1922 a decennial period of observation. There are 
39 meteorological Stations in the State ; making an average of one station 
for every 7,300 km 2 ; in the above bulletins they are subdivided in five re¬ 
gions : Littoral, Central Depression, Country, Valley oi Uruguay, Serra. 
(P. G. J. Pawees. Subsidios para mia climatologia do Rio Grande do Sul. 
E gate a , Revista da Escola de Engenkaria de Porto Alegre. Ycl. IN, Nos, 3, 4, 5, 
6, 1924; Yol. X; Nos. 1, 2, 3, 4, 5, 1925). 

369. Spain: Artificial and natural silk. — Artificial silk production 
in America is calculated at about 50 million pounds, in Italy at about 
28 million lbs, and in Spain at about 300,000 lbs. Gonzaeez Marin's article 
shows the apprehensions regarding the future of the real silk industry to be 
without foundation. The lower cost of artificial silk — to which a hardly 
suitable denomination has been given —, does not compensate for defects 
in appearance, in lasting qualities, etc., advantages to be found in the 
natural silk. 

Contrary to general belief, the continuous development of the silk in¬ 
dustry has not the effect of decreasing the price of raw cocoons, and no fears 
need be entertained as regards the future of this industry, given the ever 
increasing consumption oi natural silk, as is clearly shown by the fact that 
no one year’s production of silk can be kept in stock for successive years. 

In Spain great efforts are being made to build up once again the former 
world renowned silk industry. Although Spanish production is insufficient 
for national requirements, silk is being exported in the raw state, which 
proves the importance given to the product itself. The author is of opi¬ 
nion that the creation of a national Spanish market would be advantageous, 
as obviating the necessity for relying on foreign markets. 
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Tiie author concludes by enumerating the advantages of sericulture. 
The Spanish Government is taking the necessary steps for the diffusion of 
technical knowledge of this industry. (Gonzaeez Marin F. JSI extract© de 
celulosa y la seda natural. El Progreso Agricola y Pecuario , Year XXXI, 
No. 1401. Madrid, 1925). 

■jo. American Bibliography of the Natural Sciences. —• Some 
years ago the American Library Association undertook to publish a list of 
the hundred best works on Natural Sciences and to ensure accuracy invited 
the Academy of Sciences of Washington to co-operate, and a special Revis¬ 
ing Committee was appointed. Some few months ago a second edition of 
this list was published containing a short summary of each volume. Para¬ 
graphs deal, with each group so as to give the reader a clear idea of science 
as a whole and its branches. The hundred works are grouped under the 
following titles : Works of general character ; sciences of man ; sciences of 
life ; soil science ; sciences of the skies; sciences of things and phenomenons ; 
sciences of forms and relations; history of science. (Revue generate des Sciences 
piwes ei appliquees , Year 36, No. 22. Paris, 1925). 

3-71. Estimation of productive qualities of ponds. — Mr. De Brouim 
de Botjyu.EE, Chief Inspector of Waters and Forests in France and French 
Delegate at the XIIth International Congress of Agriculture held at War¬ 
saw, sums up Ills critical study on the estimation of the productive qualities 
of ponds, in the following conclusions, which were adopted by the Congress: 

In the various countries where carpiculture is practised, uniform .ru¬ 
les should be adopted for the determination of the biological, chemical and 
thermic state of the ponds, in order to define their productive qualities or 
possibilities, on which is based their scientific yield. 

Agreed methods should be used for obtaining comparable results regard¬ 
ing the estimation of the available fish feeding material by the introduction 
of piancton (synthetic index } and organic substances (chemical index) ; and for 
reckoning the period of utilisation of the material or in other words of the 
period of development of the carp, the physiological activity of which depends 
entirely on the temperature (thermic index). (Revue generale des Sciences 
pures ei appliquees , Year 36, No. 20. Paris, 1925. 

372. France : Centenary of GhevreuFs Discoveries on Fats. —■ 
On the occasion of the Fifth Congress of Industrial Chemistry, held in Pa¬ 
ris last October the Sociite de Chimie indusirielle with the collaboration of 
the Museum d'Histoire naturelle and of the Saciete chimique de France , com¬ 
memorated this centenary in the same theatre in which Chevreui, accom¬ 
plished the greater part of Ms work. Among the speeches delivered on that 
occasion, that of Prof. X,. Mangin, director of the Museum, Member of the 
Institute and President of the Confederation of Scientific Societies in France, 
was .reported verbatim- in the Revue generate des Sciences pures et appliquees, 
Year 36, No. 22, 1925. 

373. Animal Traction through the Centuries. — The commandant 
LEPEbvrb des Noextes has published through the firm of Berger Le- 
vrault, a detailed and accurate study of “Da Force motrice anisnale a 
travers les ages Y Using archaeological records, he gives a vivid account 
of the methods of traction,, harnessing and shoeing practised in Assyria, dial- 
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dea, Egypt, China, Greece, Rome, Arabia, etc. He carries the subject on 
to the Middle Ages and finally to our own times. 

P. Be Chgxn. Stallion Stations {haras) Officer, who reviews this pub¬ 
lication in No. 31, 1925 of La vie agricole et rurale refers also to informa¬ 
tion on the same subject, given hy Ringeemann, professor at the InstitvJ 
agronomiqae in his " Essai sur Phistoire du Genie rural A 

374. United States : 44 Vanderbildt University ” and the Lyon geo¬ 
logical collection. — The geological section of the above University 
has acquired this private collection, begun in the time of Sydney S. Lyon 
and then continued by his son Victor W. Lyon. It consists of some thou¬ 
sands of fossils, principally from the classical palaeozoic district of Kentucky 
and of Indiana, also samples of minerals, some hundred pamphlets and about 
three of four thousand works on geology and palaeontology, and Is probably 
one of the few remaining private collections of the last generation. ( Science , 
Vol. LXII, No. 1617, 1926). 

375. United States ; Elements of Systematic Pomology. — Mr. B. D. 
Drain who teaches in the Massachussets College of Agriculture, has published 
a textbook on systematic pomology which should prove equally useful to 
students and experimentalists as to fruit-growers who already possess an 
adequate scientific preparation. One chapter deals with fruit culture exhi¬ 
bitions. The book contains numerous illustrations and a copious index. 
(Drain B. D. Essentials of Systematic Pomology, pp. 284, large 16 mo., 106 
illustr. New York and London, 1925). 

376. Great Britain : A Catalogue of British Scientific and Tech¬ 
nical Books. — This is a volume issued under the auspices of the British 
Science Guild, the President of which is Sir Richard Gregory. The res¬ 
ponsibility for the compilation of this catalogue rests principally with Mss 
D. Shaw, Secretary of the Cataloguing Committee, but a certain number 
of competent compilers have collaborated with her for some of the special 
branches. In a preface to the volume Sir Richard Gregory states that 
the intention was to include in the publication all Scientific and Technical 
books issued b}^ British publishers, excepting only those of a very elementary 
nature and those sold at less than two shillings. Every book issued up 
till the end of 1924 is included here. (A Catalogue of British Scientific and 
Technical Books. (New edition revised and enlarged. 489 pp. in small 8°. 
London, 1925. Price 12s 6d). 

377. Great Britain : A collection of the most important varieties 
of Wheat in existence. — Prof. JohnPercxvae M. A., Sc. D.,of the Uni¬ 
versity Section of Agricultural Botany, Reading, England, has prepared 
a collection, containing as many as 1300 specimens of wheat, mounted on 
small pieces of paste board 36 cm. x 28 cm. and contained in 13 boxes. This 
collection, on the model of the one at the Reading Experiment Farm, inclu¬ 
des specimens from all over the world, and illustrates the great number of 
variations in this cereal. The collection, which is provided with an index, 
may be purchased from Prof. J. Percivae for Lg. 100. (From a communi¬ 
cation sent, to the International Institute of Agriculture). 

378. Australia and New Zealand : Agricultural Machines and 
Implements. — The Department of Commerce of Washington, IT. S. A., has 
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published a monograph on tills subject compiled by I. Homs. The follow¬ 
ing subjects are dealt with : Topography, climate, soil, population, agricul¬ 
tural labour, statistics regarding the importation of agricultural machines 
and implements and the provision of agricultural utensils made in Australia, 
and New Zealand. The general conditions of trade in agricultural implements 
are indicated and much useful information is given on principles of culti¬ 
vation and on methods of production. (I. Homs. Agricultural ImpleiiK-uts 
and Machinery in Australia and New Zealand. Government Printing Office, 
ig 5 pp. 28. II. Washington, I). C., Price 25 cents). 

379. Italy : The flower industry.— In a concise monograph Png'. STac- 
chinx gives us his observations on the state of the flower industry. He exa¬ 
mines successively its origin in Liguria, which is the most important cen¬ 
tre of Italian production (noting that it began some 50 years ago) ; the re¬ 
clamation of unproductive land ; the conditions created by the war ; the 
peculiar characteristics of the Ligurian flower industry, the extended cul¬ 
tivation and general care of the flowers. In the second part of his monograph 
the author studies carefully his economic data; the cost of production, the 
sale price ; the characteristics of the markets, agricultural credit and avail¬ 
able capital. He adds also some commercial statistics, calculating that 
30,018,000 kilograms were exported between 1907 and 19x0 at 3 lire the ki¬ 
logram representing a value of over 90 million lire. After the war (between 
1921-1922) the author calculates that 4,378,561 kilograms of cut flowers were 
exported from the neighbourhood of Sanremo alone; between 1922-23 911,413 
kilograms from this district and 7,152,091 from the whole of the Riviera Po- 
neixte, between 1923-24 5.230,583 kilograms represented the entire exporta¬ 
tion of Liguria, as many as 4,894,537 coming from the district of Sanremo, 

The author proposes, with a view to encouraging this important indus¬ 
try, that the flower-growers should be represented on the commissions deal¬ 
ing with international customs regulations: that freight trains should be 
reorganised and co-ordinated, with provision of refrigerating cars to -pre¬ 
vent deterioration of the produce. (Stacchinx P. Sullflndustrin rioreale. 
Thesis submitted to the Technical Commission for the improvement of Agri- 
, culture). 

380. Kingdom of the Serbs, Croats and Slovenes ; Plans for the 
promotion of agriculture and for a general supply of electricity 
throughout the country. — By provisions contained in a law dated 
June 17, 1925, dealing with agricultural and co-operative credit, loans of long 
expiration are made by the Bureau of Agrarian Credit (an autonomic ad¬ 
ministration established at Belgrade) to the co-operative societies of agri¬ 
culture. The object of these loans is to promote the building of grain-ele¬ 
vators, dairies, drying appliances, manufacturing works for agricultural 
machinery and artificial manure factories and also the installation of other 
plants to meet rural requirements ; further they are to encourage the pro¬ 
duction and testing of seeds, and the preservation of fruit and vegetables. 
It is also intended to establish a central electrical plant and to supply 
power to the rural districts. These loans may also be extended to hydraulic 
societies which undertake protection against inundations drainage and the 
canalisation of water courses. (SluSbene Novine, No. 133, 1925), 
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Journals and Reviews. 

381. The Kfihn Archiv. — After an interruption of six years this 
well known review has just published Yols. 9 and 10. In consequence of 
the reorganisation of the Agricultural Institute of Halle on Saale, it now 
appears in three parts, each dealing with three principal subjects : agriculture, 
animal husbandry and agricultural industry, directed respectively by Von 
Frqhlich, Stexnbruch and Romer. The two volumes contain also the 
commemoration of the centenary of Julius Kuhn. 

382. The u Tropsnpfianzei.* ” which is the organ of the Agricultural 
Colonial Committee { Kolon iai- Wirtschaftliches Komitee), has, with the begin¬ 
ning of the year, added a sub-title : “ Zeitschrifi fur das Gesamtgebiei der 
Landwirtschaft warmer Lander ”, to specify that the review not only deals 
with tropical agriculture questions, but with all general agronomical and 
zootechnical questions in hct countries. The review is published more 
frequently and is often accompanied by a supplement. 

383. 44 Die Landgemeinde — It is a new Austrian review started 
on 1 January 1925 and treats in an elementary form all problems regarding 
legislation, technique, agriculture and animal husbandry of interest to country 
and mountain Administrations. This programme is embodyied in the sub¬ 
title of the Review^. (Organ fur Landgemeindeverwalhing und Landgemeinde - 
wohlfahrt Oesterreichs) . The Review is published once a month and is edited 
at Graz (. Heimatverlag , Salzamtsgasse , No. 7} and the price is S shillings 
yearly. 

384. The 44 Fortschritte der Landwirtschaft ” ( Progress in Agricul¬ 
ture) is a new fortnightly review edited in Vienna and Berlin by J. Springer. 
(Wien I, Schoiiengasse 4). Its collaborators are the Chairs of the Higher 
Agricultural School of Vienna { Hockschule fur Bodenhultur) and the Austrian 
Institutes of Agricultural Experiments. The Directors are Prof. Dr. Hermann 
Kaserer and Dr. Rudolf Miklauz. Price : 6 Aiks quarterly. 

385. Under the title: 44 Kor respondent fur ZAesss- und Ausstcllungs- 
wesen ” a quarterly Bulletin of Exhibitions and Pairs is being published 
in Berlin. Editor: Harry Frikdlaender, Berlin TP 50, Banibergersivasse 7. 
Price : 5 Aiks quarterly' in Germany and 6 Aiks abroad. 

386. The 44 Wiener Landwirtschaftliche Zeitomg 551 (The Viennese 
Agricultural Gazette) reached its 75th year on the 31 December 1925 and on 
the 9th of the same month the Printing Plouse Carl GeroldA Sohn ”, 
where the Gazette is printed, its 150th year. 

387. The 44 Tharandter Forstliches Jahrbuch ” is now published 
monthly; the yearly issue will amount to 384 printed pages instead of 288. 
Prof. Dr. Busse has been appointed Editor, in place of Prof. Dr. H. VaTER, 
who has retired and given up the editorship of the Review. 

388. 44 Das Griiniand ”, organ of the Association for the promotion 
of the cultivation of marsh lands in Germany {Verein zur Forderung der 
Moorkultur im Deutscken Reiche) has published a special number, edited 
by the Union of the German Rural Associations ( Verein Deuischer Landes- 
kuliurgenossenschaften). This Union, founded in February 1925, has as its 
scope the co-ordination of all activities directed to soil cultivation and its 
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prominent members are public or private companies interested in. soil 
improvements. 

Tills special number includes, amongst others, an elaborate article by 
Dr. BauEr, president of the Provisional Working Committee of the Union, 
on questions of modem agricultural improvements especially on landed 
properties of the German State. {Bonder he ft fur Lands kultur. Das Grim - 
land, November 1925). 

389. 44 Anzeiger fur Schadlingskun.de zngleich Nachrichfenblaft 
der Beutschen Gesellschaft fiir angewandte Entomologie — Prof. 
Dr. K, Escherisch of Munich and Prof. Dr. P. Stbllwaag of Neustadt 
a. d. Haardt publish monthly a “ Bulletin on noxious insects” which includes 
the “ Bulletin of the German Society of applied Entomology 

390. 44 Mikrochemie — An International Committee of public col¬ 
laboration publishes at Vienna “ Mikrochemie”, a review dealing entirely 
with microphysics and microchemistry. 

391. The ‘ * Zeitschrift fiir wissenschaftliclie Biologic” (. Review 
of Scientific Biology) includes Section C of compared physiology [Zeitschrift 
fiir vergleichende Physiologic) and Section E of scientific botany (Archiv fur 
wissenschaftliche Botanik), 

392. 4t Die Volksemahrung — A new review published at Berlin 
dealing with scientific, economic, practical and technical questions inherent 
to the various problems of individual alimentation and that of demographic 
agglomerations. Chief Editor Dr. Maximilian Winckel ( B erlin-Schoneberg, 
Meraner Strasse I). It is published the 5 and 20 of every month. Price : 
Mks 2.50 quarterly in Germany and 4 Mks abroad. It is edited by. the 
Berlin Firm RoThgiesser mid Diesing A. G. 

393. New American Journals. — The Pacific Coast Pacific Society , 
in collaboration with the California Academy of Science, publishes a quar¬ 
terly review called “ The Pan-Pacific Entomologist ”. 

The International Museum of Saint Barbara in California issues a half 
yearly bulletin entitled : " The comparative Oologist and Journal of the In 
ter national Museum of Comparative Oology 

394. Industrial and Trade Review for Asia. — It is a new Review 
with the object of promoting Asiatic industrial development and commer¬ 
cial relations between Asia and other regions. It is published fortnightly 
in Berlin, Charlottenburg. (104 Reichstrasse), Germany. Price: 12/- per 
annum and 7/- for six months. 

395. Economic Geography. — A new quarterly Review published in 
Massachusetts (U. S.) at the initiative of the Clark University. It is richly 
illustrated and contains many articles closely connected with agricultural 
economy. The most important are : W. B. Greeley : Geography in relation 
with timber supply ; O. E. Baker : Geography and grain production; Cla¬ 
rence J. Jones : Canadian Grain Trade ; G. R. Stewart : Rural police ser¬ 
vice on public properties ; Olof JonaSSON : Study on demographic and m- 

' ral praps; ELLS, Huntington : The distribution of domestic animals; C. C 
1 Colby; Apple industry in the Annapolis-ComwalHs Valley; O. Jonasson : 
Agricultural Regions of Europe; E- C. Anderson : Sugar-Beet industry 
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in Nebraska ; W. H. Voskuii, : Utilisation of phosphatic resources in North 
America. 

Price : 4 dollars per annum. Editorial Office : Clark University , Wor¬ 
cester, Massachussets, U. S . A. 

396. The 44 Revue Internationale des Tafoacs 99 is the title of a new 
monthly review edited in Paris (9 7, Rue Saint Lazare, Paris, IX e ) in which 
articles are published in the author's original language. It co-ordinates 
works sent in by any country, dealing with any question which have direct 
or indirect relation to tobacco. Detailed monographs will be printed on the 
tobaccos oi Dutch Indies, Cuba, San Domingo, Kentucky, Virginia, Philip¬ 
pine Islands, Brazil, Paraguay, Columbia, Mexico, Tunis, Cameroon, In¬ 
dochina, Madagascar, etc. The review contains sections on agriculture, in¬ 
dustry, economics, legislation and will publish literary and medical articles 
on the physiological action of tobacco. Articles on historical archaeological 
and artistic research of this drug will be accepted. 

397. Veterinary Bulletin for Indochina, — The Bulletin Veter make 
de rinaochine has started its quarterly publications and contains principally 
original articles, as well as reports, official informations, recensions, etc. 

398. The “ Journal of the Pan-Pacific Research. Institution — 
Its first number came out on 1 January of the present year and will 
form a periodical records of investigations on the food resource pro¬ 
blems (production, distribution, conservation and consumption) of the Pa¬ 
cific Coasts dealing at the same time with the sanitary, demographic and 
ethnographic questions relating to the population of these regions. It will 
become also the organ of this large Institution created for the scientific and 
practical research work of the Pacific islands. The Central Editing office 
is at Honolulu, directed by Prof. F. G. Rraitss of the Hawaii University. 
Correspondents : C. L. Aesberg, University of Stanford; C. P. Baker, Phi¬ 
lippine University ; P. J. S. Cramer, of the General Agricultural Experiment 
Station of Java; C. Ishikawa, Prof, at the Imperial University of Tokio; 
Sir J. Barrett, K. B.E.. of Melbourne (Australia) ; E. D. Mbrriie, of the 
California University ; G. M. Thomson, M. P m of Wellington (New Zealand) ; 
S. T. Wen, of Shanghai; C. P, Sideris, of the Hawaii University and 
R. H. van Zwax-uwenbxtrG, of the Experiment Station H. S. P. A. 

399. The 44 Rivista di Malariologia ” is a continuation, 011 more in¬ 
dependent lines, of the Bollettino Malanologico which used to form part of 
the well known periodical Annali d’lgicne edited by Prof. G. Sanarexei. 

The new publication will however appear bi-monthly and will contain 
original articles with summaries in English and French, reports, etc., and a 
section for copious notes arranged on a systematic plan. The first number 
of 112 pages with four tables and many illustrations contains 7 original arti¬ 
cles contributed by experts in problems of malariology. 

Editorial and 1 Managing office: Via Spallanzani 4, Rome (27). Editor 
in Chief, Dr. E. Vbrney. Subscription in Italy L. 25. Abroad L. 50. 

400. 64 IT Italia Agricola has published a special illustrated num¬ 
ber on agricultural conditions in Tuscany. The various problems and the 
different agricultural aspects of this region are treated in each chapter as 
follows : Pedology, by MarTEEEI ; hand reclamation in the Maremme, by 
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Ginannescbt, in the Yal di Chiana, by PeeeEGRXNI ; viticulture, by Topi ; 
etiology by Oijva ; olivegrowing, fruticnlture, and silviculture respectively 
by BqnijccKEEE Racah and MErENDi. A special chapter by Pregoea 
deals with the Tuscan “ Gentil Rosso ” breed; with the special cattle breeds 
" CManina ” and Mavemmana ” and with the pig breed ff Cinki ” all by 
Bondi. Agricultural economic conditions are described by Garavini and 
agricultural instruction and experiments by Ferrari.. All these articles 
are preceded by a summary on agriculture in Tuscan}' b} T BEIXUCCI. (U Italia 
Agricola , Year 62 , No. 12 , Piacenza, 1925 ). 

401. Journal cf the Department ot Agriculture, Kyusku Imperial 
University, is the title of a new bulletin issued by the Agricultural Section 
of the Japanese University in Fukuoka. It is published at irregular periods 
and contains signed articles in English and German. 


Personal. 


402. At the Academic des Sciences in Paris, M. BouviER commemorated 
Tisserand, the oldest member of the Academy and ex Director General of 
Agriculture, who died last November in Ms 95th year. Appointed soon after 
1870 Inspector general for agriculture, he induced the Government to esta¬ 
blish the Practical Schools of Agriculture, which stand between the Farm- 
schools and the national schools already existing. Fie reconstituted in Paris 
the ct Institnt agronomique ” which he directed until 1879. While General 
Director of agricultural services, Tisserand did much to bring about the 
now existing far reaching organisation, especially as regards instruction 
and experimental work. Amongst liis publications, the most note-worthy 
are those 011 plant life and cultivation on Mgh mountains, and on 
the treatment of milk at low temperature. He was one of the first to in¬ 
terest himself in the question of practical experiments of anti-anthrax vac¬ 
cination. 

403. C. C. CaedER curator ox the Herbarium in the Royal Botanic 
Garden of Calcutta has been appointed Superintendent of the Garden and 
of the cultivation of china in Bengal, and Director of the Botanic Services 
in India. 

404. The death is announced of C. N. CaTlin, Professor of agricultural 
chemistry at the Arizona University and author of various works on soil 
chemistry. 

405. J. G. Coates, M. P., Prime Minister of New Zealand, has accepted 
the honorary presidency of the Pan-Pacific Union. 

406. The death of Sir Francis Darwin (1848-1925) in Cambridge, third 
• son of Charges Darwin, the great naturalist, ends a long series of fruitful 
work. He was an assiduous help to Ms father and in 1880 he published “ Phy¬ 
siology of Plants A Tills book was followed by others dealing particularly 
with the localisation of the sensitive organs and the mechanism of transpir¬ 
ation. Sir Francis Darwin was instructor of plant physiology at Cambridge, 
transferring to this School his father's scientific library. His well known 
book “Life and Letters of Charles Darwin *’ (1887), completed later by “More 
Letters of Charles Darwin ” (1903), has been judged as the best biography 
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ever written. He was a member of the Royal Society and of other impor¬ 
tant Scientific Associations and received degrees ad honorem from many 
British and European Universities. In 1912 lie was awarded the Darwin 
Medal. 

407. Eastern India has lost one of its most zealous sylvicultnrists by 
the death of James Sykes Gamble, F. R. S., F. L. S. (1847-19*25). From 
1890 to 1899 lie was Director of the Imperial Forest School of Behra Dnn 
publishing, during that period, several works on forestry. His " Manual 
of Indian Timbers ", published in 1SS1, was reprinted in 1902 and 1922. In 
conjunction with Sir GEORGE King he wrote “ Materials for a Flora of ike 
Malay Peninsula " and “ Flora of the Madras Presidency " which, owing to 
the death of the Author, have not yet been published. James Sykes Gam¬ 
ete was appointed to the Forest School of Oxford as lecturer on Indian 
Forestry. 

408. Dr. Arthur Georgi, successor to the well known editor Paul Parky, 
Berlin, lias celebrated his twenty fifth year of editorial activity directed prin¬ 
cipally in support of agricultural and veterinary sciences. For Ms many 
merits the Higher Agricultural School of Berlin appointed him, in May 1925, 
on the occasion of his 60th birthday, doctor honoris causa in agriculture. The 
publisher's catalogue of the firm of Parey contains an extraordinary num¬ 
ber of works and reviews dealing with these sciences. Besides the former 
well known Forsiwissensehaftliches Centralblatt , the following papers have 
been founded by the activity of Dr. Georgi : cf The Brewer's Journal " (Ta- 
geszeitmig fm Brauerei) ; " The horticultural world " (Gartemuelt) ; “ Agri¬ 
cultural Machinery" (Landmaschinen) ; "Review of applied entomology " 

{. Zeitschrifi fur angewandte Entomologie) ; " Zootechnical Review " (Zeitschrift 
fir/ Tierzuchtung) ; " Review of agricultural and irrigation legislation " {Zeit- 
sekrift fur A gray- mid Wasserreclit) and many others. The Prussian Ministry 
of Agriculture lias for a number of years employed this Firm for its official 
publications; whilst, owing to the extraordinary activity of Dr. Georgi, 
this Firm edits also for the German Agricultural Society the Institute of 
Fermenting Industries , the Government Biological Institute for Agriculture and 
Sylviculture, the German Agricultural Council , the Prussian Agricultural 
Chambers, etc. etc, 

409. On the 31st January last, German potash industry lost one of its 
most important exponents by the death of Paul Alfred Grabssnek, ex 
adviser to the Ministry of National Economy. 

410. Robert M. Grey, Superintendent of the Botanical Gardens, Cuba, 
of the Howard Institute for Tropical Biology and Medicine, has been awarded 
the commemorative Meyer medal by the American Association of Genetics, 
for having introduced and cultivated in Cuba new varieties of sugarcane, 

411. Sir John Harrison, who died on the 9th February last, took a very 
prominent part in the scientific and agricultural development in the West 
Indies and Guiana. In 1879 he was appointed professor of Chemistry and 
Agriculture at Barbados and since 1905 he occupied the post of Director 
of scientific agriculture in British Guiana. 

412. G. W. KERVEY of the Rutgers University lias been appointed biometer 
at the United States Bureau of Dairying for the purpose of collaborating 
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in the research oi the laws governing heredity in the special functional ap¬ 
titude of dairy cows. 

413. The well known English authority on systematic botany, W. P. Hiern, 
F. R. S., died in his 85th year. 

414. Prof, A. S. Hitchcock, curator of the U. S. National Herbarium, lias 
been elected correspondent member of the German Botanical Society.' 

415. The death is announced of Dr. W. D. Hunter, senior entomologist of 
the U. S. Bureau of Entomology and member of the Federal Horticultural 
Board. 

416. Dr. Hans Oscar Juel, Professor of Botany at the Upsala University, 
and Dr. Svante Marbeck, director of the Botanical Gardens, Fund, Swe¬ 
den, have been elected foreign members of the Prussian Academy of Science. 

417. Prof. Jean Lutoslawski, sub-editor of the Gazeta Polnicza and mem¬ 
ber oi the Board of Directors of the ‘ r Union of the Agricultural Organisations 
of Poland ” has been decorated with the Order of Redeemed Poland for 
Ms services in the development of national agriculture. 

418. The Wm. Y. Nichols medal has been conferred by the New York 
Section of the American Chemical Society on Dr. S. C. Lind, one of the Direc¬ 
tors of the Fixed Nitrogen Research Laboratory of Washington for his publi¬ 
cation on the chemical action oi the alpha particles. 

419. J. H. Maiden, F. R. S., ex director of the Sydney Botanical Gardens, 
died at the age of 67 years. 

420. Jules Meline, ex Prime Minister and many times Minister in France, 
died in his 87th year. Fie was a great supporter of protection for French 
agriculture and author of several publications amongst wMch “ Le Retour 
a la term et la siirproduction industrielle *\ It is due to him that the order 
of the “ Merite Agri-cole ”, was founded. 

421. Dr. V. FI, Qussimenko, Veterinary Officer and Bacteriologist of the 
Island of Maui in the territory of Flawaii, while experimenting in Ms own 
laboratory with haematic anthrax became inoculated with the infection and 
and succumbed to anthrax on 13 January last. 

422. A. Parmentier, who is generally considered to be the founder 
of the celebrated Botanic Garden at Brooklyn (New York) in 1825, was com¬ 
memorated in October last by the unveiling of a bronze tablet in this garden. 
However, as is remarked by C. Stuart Gager in Science (Volume XUL 
No. 1612, 1925), Pamientier had established a nursery garden in the loca¬ 
lity about a mile away from the present Brooklyn Garden wMch is now en¬ 
tirely built over. Moreover, although the old horticulturist had at the time 
given the name of the Brooklyn Horticultural and Botanic Garden to Ms esta¬ 
blishment, there was no connection, either Mstorical or otherwise, which 
could justify regarding the nursery garden of 1825 as the first nucleus of the 
foundation of the present celebrated Institute of Brooklyn Botanical Gar¬ 
dens, and in fact the installation of these gardens was mainly due on the 
contrary to' the late Alfred T. White. 

423. Sylviculture has lost one of its best known devotees in the death 
of Philibert Roth, emeritus professor of sylviculture at the University of 
Michigan. 



CURRENT NOTICES 


511 

424. Sir Wxeexam Scheick, K. C. I. B., P. R. S., German by birth and by 
education as he was bom in the Grand Duchy of Hesse Darmstadt and took 
Ms degree at Giessen, Inspector General of Forests In India, died last Sep¬ 
tember at the age of 85. He had served first in the Province of Burma as 
an official of the Indian Forest Department and then in Scinde, in Bengal 
and in the Punjab. In 1885 he was summoned to England to take up the 
professorsMp of Sylviculture (Royal Indian Engineering College, Cooper’s 
Hill). On the closing down of this Institute in 1905 Professor Scbxick was 
transferred to Oxford. His best known work is a Manual of Forestry in five 
volumes. 

425. The National Association of Electrical Industries (I/Associazione 
Nazionale Industrie Elettriche) in Italy is taking steps to commemorate in a 
worthy manner the centenary of the death of AeESSANDRO VoeTa which took 
place in Como on the 5th March 1827. 

426. Professor Henry Waters, President of the Kansas State Agricultural 
College from 1909 to 1917 and well known for his works on animal nutrition, 
died in October last at the age of 60. 

427. The ornithologist and lawyer Levis B. Woodruff of New York has 
left Ms property to the Yale University for the benefit of the Museum. A per¬ 
manent bequest of 10,000 dollars must however be set apart for the New 
York Entomological Society. The scientific collections and the natural his¬ 
tory specimens belonging to the deceased have been passed to the American 
Museum of Natural History (Science, Vol. LXIX, No. 1617, 1925). 

428. Professor B. Wunder, formerly director of the Seed Selection Station 
for the Berlin Agricultural Domain, has been appointed director of the Esta- 
cion Experimental de la Sociedad National de Agricultures of Santiago, in Chile. 

429. The Society of American Bacteriologists have elected the foreign 
corresponding members : Winogradsky (Russia and France) ; Bexjerinck 
(Holland); Omeeiansky (Russia); Neufeed (Germany) ; KiTasato (Japan). 


Dott. G. A. R. BorGhESANI, direttore responsahik . 




ORIGINAL ARTICLES 


ON THE QUESTION OF THE STANDARDISATION OF 
WOOL IN THE PREPARATION OF INTERNATIONAL 
WOOL STATISTICS. 


Following up a suggestion on the part of the Government of 
the United States of America, the International Institute of Agricul¬ 
ture at Rome has drawn up a memorandum, the object of which 
is the preparation of new and complete statistics regarding wools, 
the production and consumption, commerce and stocks, of the coun¬ 
tries which are principally concerned as producers and consumers. 
This memorandum w 7 as sent to the Ministries, statistical offices, and 
a few associations and societies interested in wool. By this it is hoped 
to receive suggestions corresponding to the actual position of the 
countries and institutions concerned with respect to the preparation 
of wool statistics. 

On page 4 of this memorandum the following remarks are made 
with regard to wool production: « In some important wool producing 
countries, for example in the United States of America, Australia, 
New Zealand and the Union of South Africa, production statistics 
.are already published. It must, however, be observed that even 
where statistics of wool production exist, the information in general 
does not quite correspond with the facts. . Further, from the point 
■of view of the right time of publication, considerable’ delay often 
occurs, so that the figures are more of historic interest than of practical 
value for joint observation. Detailed description is mostly altogether 
lacking, or is seldom applied to the important differences between 
washed and unwashed wool, or to the type of the wool. It can there¬ 
fore be said that (1) on the part of the governments of important 
producing countries, exact and exhaustive annual production statistics 
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miist be prepared, and published without an} 7 delay; (2) before the- 
publication of these statistics, estimates must be made just as they 
are for products of the soil, and these must be published at the time 
when sheepshearing begins or is in course of operation, in order to 
supply the markets with trustworthy information ; (3) these advance 
estimates and statistics should contain all details as to the quantities 
of wool in the yolk, washed wool and other kinds, such as wool in 
the fleece, which is contained in the total amount given; and in. 
such a way that for every category a corresponding weight equivalent 
in washed wool is given, through which a unitary final sum is arrived 
at, which can be used for comparison ; (4) these advance estimates' 
and statistics must at least give data as to the different kinds of 
wool. Until a unitary classification has been arrived at in this matter, 
a distinction between merino wools and cross-bred wools must suffice- 
on the one hand, and between fine wools (comb or garment wools) 
and coarse -wools {for carpets, mattresses, covers) on the other. 

At point 4 of these observations, 1 may now be permitted to- 
insert my contentions, and I consider it extremely desirable that if' 
once such an extensive -work is undertaken as the exact establishment 
of wool statistics for all the w T orld, a classification as exact and uniform, 
as possible should be used. 

How has the classification of wool been carried out hitherto ? 
On the one hand, one can point to the methods of wool examination 
as they have existed up to now, or do exist in practice or agriculture, 
and also as carried out in the wool-working industry, which largely 
consist of valuation by touch with the hand , and by sight, with the 
occasional assistance of comparison with standard marks. On the 
other hand may be mentioned the methods of wool examination which 
are used in carrying out scientific examinations of wool in the various ■ 
University institutes, where it is mostly a question of establishing, 
with the aid of the microscope , the fineness of the individual woollen 
fibres in section or in general, the results of which examinations are 
afterwards made use of, in accordance with defined agreement, for 
making assortments. In order to give only a short example to show 
how the judging of the wool can be proceeded with so that sufficiently 
accurate results may be obtained for scientific investigation, I will 
now refer, to the method of judging the body, fleece and wool of the 
sheep, which was, and is 1 still, in use for definite purposes in the- 
Institute for Animal Breeding and Breeding Biology of the Technischen, 
Hochschule of Munich. 
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The methods of the Institute for Animal Breeding and Breeding 
Biology of the Teclmisclien Hochschule of Munich are founded princi¬ 
pally on experiments made in Halle, like those in the Institut fur 
Meteorologie tind Pfiaiizenbau (Belter Professor Dr. P. Hqlderflexss 
(Giildenpfennig) and in the Institut fiir Tierziicht und Molkerei 
(formerly Beiter Professor Dr. S. v. Natkusius, now Professor 
Dr. Broxjck) — taking as a basis the excellent, old, practical methods 
of Julius Kuhn, Bohm and others, these latter throughout being the 
starting point of the new methods of examination of body, fleece 
and woo! of the sheep. 

A. — Judging the sheep. 

{a) Breeding value. 

The breeding value is determined with breeding charts at hand, 
with division into breeding classes (Roman figures) and determination 
of the general breeding value (coloured signs) (1). 

(b) Body, 

Judging the sheep takes place, after selecting a suitable standard, 
first by looking at it, then taking weights and measurements, by use 
of points and rectangular processes, using the most common abbrevia- s 
tions, by photography, etc. 

B. — Judging the fleece and the wool . 

(a) Fleece. 

The fleece, the amount of wool and the wool respectively are 
judged according to a definite key. The following data are established 
consecutively: * 

(1) Degree of fineness and nature of pollution. 

(2a) External quality of fleece (close, apparently close, open, 
wavy,, impurity content). 

(2b), Internal quality of fleece (even, falling, off, cut). 

(3) Staple of the whole fleece (free and easily divided staple, 
staple difficult to divide, false binder, overgrowth, sedimented or 
felted near the sMn, equally divided or equally formed, unequally 
divided, even texture, uneven texture. 

(1) See Henseler, Vererbungslehre und Zucfotfendifiihrmig* Verlag HosastG-. Hannover, 
3920. 
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(4) Staple (height and length, tension of the wool, metal 
elasticity (feeling), diameter and closeness, form of body of the staple, 
needle fleece, wax points, etc.; internal construction of curliness 
in the staple: normal flat, smooth or highly curved, state of the 
staple: erect, oblique, hanging, open, wavy, surface of the staple, 
differentiation of various stages from short to long). 

(5<z) Strength of the wool coating (distribution over the body). 

(5 b) Wool coating on the belly. 

(5c) Wool coating on the legs: (bare, to the hock, thick 
covering of wool). 

($d) Wool on the head. 

(6) Hair on the face (merino-like, bristly hair, etc.). 

(7) Pigment spots (some black or brown spots, fairly bright). 

(b) Wool Fibre. 

(8.) Classification of highest importance fineness, strength of 
fibre by parting the staple with the hand. In determining this accord¬ 
ing to sight and touch, points 9 to 16 must be taken into consideration 
apart from fineness. 

(9) Yield (curliness: smooth, flat-curved, clear, highly curved, 
glassy), determined by bloving the staple apart (also 10). 

(10) Character : (inclined to be too coarse, coarse, very coarse, 
i. e. harsh). 

(11) Truth : (uniformity). 

(12) Thread formation : (belly, belly and flank, whole fleece). 

(13) Height and length of fibre. 

(14) Colour of the fibre. 

(15) Glossiness: silky dull, lustrons. 

(16) Perspiration : (inclination to heavy perspiration, mode¬ 
rate perspiration, very loaded, yellow perspiration, wax perspiration). 

(c) Skin and horns. 

(17) Wrinkle formation: Free from wrinkles, indicated 
wrinkled. 

(18) Ear: form, carriage, fineness. 

(19) Other formations appearing on the skin. 

(20) Homs: strength, form, position, colour. 

(21) Finally, the weight of the fleece is determined immediately 
after shearing, and in air-dried condition. Points 1-16 are also decisive 
for judging the evenness of the fleece. 
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For further exact examination, samples of wool are taken from 
about seven parts of the body, namely, the blade (shoulder), the 
flank (last true rib), the middle of the curve of the loins, the withers, 
the nape of the neck, the middle of the hind leg, and the middle of the 
belly. The parts in italics are the most important. 

For scientific purposes, the number of parts of the bod5 7 to be 
examined {as a rule more than seven) is arranged according to the 
object of the investigation. 

Manner of taking : 

The samples, as far as possible of fully 2.5 cm. diameter, are cut 
off close to the skin, without pulling, so that they will keep the 
natural form as far as possible. 

For exact judging, the wool, or say individual samples of wool 
and wmol fibres are then subjected, one after the other, to the 
following examinations: 

(1) Working up the wool fibres to a dry substance: 

2.5 grammes of 'wool are kept for 2 hours in the drying 
cupboard at 98° C., and then cooled in the desiccator. This treatment 
is continued until constant weight is arrived at. The dry substance 
is then given in % of the raw wool. 

(2) Determining the washing : 

2-3 gr. of wool, by means of a glass rod in a porcelain 
vessel, are washed with ordinary water of room temperature until 
the washing liquid remains clear, then dried in the drying cupboard 
at about ioo° C., and cooled in the desiccator to constant w r eight 
The residue is then given in % of the raw 7 wool. 

(3) Working up the wmol for yield : 

(a) with 5 % soda solution : 2-3 gr. raw wool are first of 
all washed in the water bath in clean tap water, and then in 3 % 
soda solution, in which to one part by weight of wool there are about 
40-30 parts by weight of solution. The washing in soda solution 
continues, with one change of solution, for one hour. It is after¬ 
wards washed with distilled warm water, until there is no longer any 
cloudiness in the washing liquid. The temperature of the washing 
liquid is kept at 50-55° C. by the water bath. 

After washing, it is dried at about ioo° C. and then cooled in the 
desiccator. This is continued until constant w r eight is attained. 

(b) with ether: 

The last residue of fat is drawn out by ether extraction, 
determined in accordance with the usual Soxhlet method. (These 



5 i 3 


HENSEW& 


quantities of fat, however, are so small — scarcely weighable — 
that this process can hardly be taken into account in practice)* 

The yield is multiplied by 1.17 (corresponding to normal mois¬ 
ture contents of 17 % water) and expressed in % of raw wool. 

(4) Detennination of the glow residue : 2-3 gr. of wool, com¬ 
bined with 5 % soda solution, are reduced to ashes in the platinum 
crucible, the residue being given in % of initial weight. 

(5) Elastic reaction with chlorine water (Allworihen reaction). 

(6) Determination of curliness : Wool from which the fat has 
not been removed is smoothed with the curling knife (Buock and 
Hartmann wool knives are available) and then the division is made 
into the individual grades of fineness (assortments). 

(7) Determination of fineness: The determination of the 
fineness is made by the microscope, magnifying xooo-fold, with a 
micrometer value of 2.4 ; 

(а) hi survey (mostly for practical purposes). 

(б) in cross section (for scientific investigations), 

(c) With the aid of specific weight. 

The cleaning of the wool fibres, which are microscopically 
examined, is done very carefully with ether or also with Carbonic 
Disulphide or Carbon tetrachloride. 

As regards (a) determination in survey: Samples of 100 wool 
fibres each are obtained for examination. Glycerine free from water 
is used as bedding material. Should the uniform structure of the 
wool have to be specially investigated, then the diameter of the 
fibre is measured at as many places as possible; otherwise, each of 
the -wool fibres in the lock is measured in three places, namely, at 
the base, the middle and the point, special care being taken that the 
measuring place and onwards is to a great extent of fairiy similar 
nature. 

Elaboration of the counting material: From the counting ma¬ 
terial obtained for normal use especially the arithmetical average 
is usually determined. Under special circumstances, however, parti¬ 
cularly in scientific investigations, the average deviation from mean 
value, or the standard deviation, is also calculated. Finally, the 
maximum and minimum counts are given, and their differences, and 
generally speaking all biometrical methods are used as necessary, 

\ As regards (b) In cross section: The wool fibre is bedded in 
unheated paraffin of a melting point of 60-65° C., and cut 'with the 
microtome. ' The cutting is examined, in glycerine free from water. 
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•under the microscope. • The number of the fibres examined is xoo ; 
as above with (a). Optional, either many fibres, at least ioo, 
are examined, taking one cross section from each, or ( h ) several cross 
sections are taken from each of a smaller number of fibres. 

Elaboration of the counting material in these cross section exami¬ 
nations : Calculation of the arithmetical average, otherwise as above. 

In scientific investigations the geometrical mean is also used, 
for comparison and to prove the method. 

(8) Determination of physical qualities : 

For investigating the physical qualities, in addition to the old 
apparatus of Menzel, Bohn , Guldenpfennig amongst others, the 
<cBe£orden» apparatus from Krais-Dresden is used in accordance 
with instructions. Amongst other things are determined: Dura¬ 
bility, carrying power, elasticity, torsion capacity, with which recen¬ 
tly time exposure photographs have been used as an assistance. 

(Permanent preparations are bedded in xylol, as glycerine in 
time absorbs water). 

It must, however, be further mentioned here that most of the 
■Dther animal breeding institutes of Germany (and of course other 
countries also), e. g. the Universities of Halle , Leipzig , Gottingen 
and Breslau , the Agricultural High School of Berlin , the Veterinary 
High School of Hanover , possess regulations and instructions for the 
valuation of wool, which in thoroughness and originality leave nothing 
to be desired. It is obvious, however, that the methods used for 
scientific purposes are utilized slightly or not at all in the way of 
being introduced into the broad practice of the breeding world, or 
in producing necessary results in a short time in trade and industry. 
Still, as mentioned at the beginning, valuation has been introduced 
into the practice of agriculture, trade and industry, principally by 
touch and sight, and occasionally with the aid of standard marks. 
But this valuation by touch and sight, as at present carried out, 
cannot be satisfactory, and cannot be taken' as a standard, for a 
general valid classification of wool, such as appears to be necessary 
for the preparation of wool statistics by the International Agricul¬ 
tural Institute of Rome. This valuation by touch and sight is indi¬ 
vidual, and must vary in each case according to the view 7 s and capa¬ 
bility of the judge. It cannot be doubted that there are certain men 
with a special gift, who really can give a serviceable valuation bye 
•touch and sight, whose classification of wool can and must be taken 
as standard for definite commercial and manufacturing purposes 
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But beyond these , there is an army of breeders and other experts, to 
whom the valuation of wool means a question of livelihood and who 
can and must demand that an objective valuation he carried out , which 
all can understand and make use of without further trouble . 

, In order to discover such a method, there has been carried out 
in the last few years, in the Institut fur Tierzuclit und Zticlitungs- 
biologie der Technischen Hochschule Munchen, at my suggestion, 
and under my guidance, extensive work which leads to the conclusion 
that an apparatus has now 7 really been constructed which makes 
possible this long desired objective wool classification, so far as is 
technically practicable, and in such a way that its introduction and 
operation in agricultural practice, also sheep breeding, in trade, and 
also in the wool-working industry, can present no difficulty. It is above 
all owing to the service rendered by Diplomlandwirts Dr. Herbert 
Doehner of Chemnitz, in constructing a special form of Trichino- 
scope, that this method is capable of being realised in practice. Details 
of the method are to be found in the treatise entitled: « Fine neue 
Methods zur Feinheitsbestimmung von Haaren und Hire praktische 
Auswirkung zur Sortimentsbestimmung von Schafherden, anwendbar 
midi auf die Bestillung der Feinheit von Textilfasern ». (A new method 
for determining the fineness of wool fibres, and its practical working in 
determing the sorting of flocks of sheep, also applicable to the determi¬ 
nation of the fineness of textile threads). The work was registered 
at the end of 1925 by the Technischen Hochschule Munchen as. 
doctoral w T ork, and is ahead} 7 in print. 

The substance of this Munich method is only briefly described 
here, and attention drawn to its special advantages. For the sake 
of simplicity I confine myself partly, in the following deductions, 
to passages from the Doehner work. 

The following is said on the description of the apparatus and its 
origin : «It is obvious that, on account of the natural smallness of 
the object (wool fibres) one cannot work with the naked eye in measur¬ 
ing, but must use enlargements unconditionally. For the foregoing 
practical aim a microscope is not of much account, as it requires a 
certain amount of training. If, therefore, a new workable method 
is to, be created, then to begin with it must be realized that in practice 
there can only be used a process which is not only free from science, 
but must be so formed technically that it can be carried out by any¬ 
body, even the unskilled. It is of course natural that if a matter 
with such requirements is taken in hand, there must from the beginn- 
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ing be certain limitations. In this it is absolutely correct to differen¬ 
tiate between a process the object of which is to determine the assort¬ 
ment of great masses of wool, or to carry out the classification of great 
masses of wool, that being the problem which it was sought to solve, 
and scientific examination of individual fibres with the object of study¬ 
ing histological or other circumstances in connection with the fibre. 
The latter requires very much greater exactitude, a complicated, 
optical system, and consequently, of course, greater magnification. 
All these, however, are accompaniments which cannot be worked with 
on account of high cost, or insufficient training of the person making 
the examination. It must also be borne in mind that even in the 
case of the skilled worker, it is easily understood that the making 
of a great number of microscopic measurements in time becomes an 
impossibility, because, amongst other things, the eyes become so 
tired that the exactness of the measurements suffers considerably 
thereby. Recently special attention has been paid to this on various 
sides, and it has also been sought to remove this evil by making measu¬ 
rements on projected pictures (1). 

There remained, therefore, nothing else to do but to look round for 
another new apparatus which would enable the object to be attained. 
On the occasion of inspections of the Slaughter-house and Cattle Yard 
of Munich, irichinoscopes were introduced, whose build and construction 
appeared specially suitable for being applied to examinations of wool. 
The method of working with the trichinoscope is, very simply, as 
follows. The meat to be examined is pressed between two glass 
plates, and thereby 7 the difficult cutting of the skin is avoided. The 
projected picture of the prepared substance then permits a vide field 
of survey, in which the trichinae can be sought without force. If, 
instead of the meat preparation, a wool preparation is put in the light- 
cone, then the picture of the wool appears on the screen as a great 
field for survey, and gives the possibility of exact measurements at 
hundreds of places. 

The apparatus constructed by the firm of Aeitz, of Wetzlar, in 
accordance with the proposal of Dr. Doehner, is composed as follows, 
and as can also be seen from the accompanying illustrations 65, 66,67. 

As the source of light an arc lamp is used, with light-tight frame 
and special collimator, of a strength of 8 amperes. It can be attached) 

fi) C. Naum ANN. Die Bestimmimg des Feinheitsgrades von Wollhaaren nach Hessen 
an iliren Projectionsbildern. Zeitschrifi f. Ticrzuchi u. ZiicM. Biol., Bel. 3, Heft 1. Verlag P. 
Parey, Berlin. 
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with the corresponding resistance, at every lighting circuit. By means 
of a clockwork regulator the lamp burns evenly for hours together, 
without it being necessary to regulate the carbon. This regulation 
must be certain of fulfilment, for, as will be pointed out later, the 
measuring work is carried out at a distance of several metres from the 
apparatus, so that attending to the same would always mean an 
interruption of the work. In front of the arc lamp there is a screen 
which prevents any light escaping at the sides, so that the remaining 
space keeps perfectly dark, and consequently the projected picture 
appears clearciii on the wall. The crossbeam situated farthest for¬ 
ward carries a large cross-table, which permits of both a horizontal 
and a vertical movement, so that the preparation received on this 
cross-table can be observed in its full extent. For receiving the 
object there is a specially constructed «Cuvette», This consists 
•of a glass cistern with three divisions. The three divisions make it 
possible to prepare samples of the side, shoulder and leg of a beast for 
.measurement at the same time. Each division is furnished with 
guides for receiving two glass plates, between which is the wool for 
•examination. The « Ciivette» is made entirely of crystal glass, and 
allows the light falling parallel to pass out again. The optics of the 
apparatus, placed immediately in front of the preparation, consist 
of a microsummar of 24 mm. focal distance for small enlargements, 
or for greater enlargements there can be inserted objective 3 etc., in 
the same thread, as with the microscope. For great enlargements 
there is a special -wooden frame for receiving the object-carrier for 
wool preparation and cover-glasses. The microscope objectives 
above number 3 are very long in their construction, so that it is no 
longer possible, on account of the thick glass wall of the Ciivette, 
to get near enough to the object. The result of this is a picture which 
is not sharp. With the frame arrangement, however, as the thick 
glass w r all is done away with, a sharp impression can be obtained 
without trouble. The projected picture is now obtained by a screen 
specially constructed for the purpose of measuring. (Illustration 67), In 
' a circular frame there is stretched a parchment paper, which is furni¬ 
shed with millimetre division squares, also millimetre paper. After 
exhaustive investigation, it appeared that it was best to project the 
picture through the screen, and then work out the measurements 
at the back of the picture. One can thus stand directly in front of 
the 1 picture, and therefore' vertically opposite it: If, however, it, 
were desired to measure in front of the .screen, one would be in the 




UglitiiiU k*iH. Diaphragm. “Cuvette” table with “ Cuvette” “ Cuvette" Objective, 

Via, 65. — fighting arrangement. 







Fig. 66. — Cuvette ” divided into 3 sections corresponding to the 3 samples of wool to be taken 
from the shoulder, side and leg, filled with thinned cedar oil; the right compartment contains 
the glass plates between which the strands of wool have to lie. The two other compartments, 
left and middle, are here on the picture without glass plates, only half filled with cedar oil. 






‘Fig. 07. Screen, revolving in ball bearings, spanned with coordinate paper coated 
with paraffin, for receiving the projection pictures or the pictures of the standard 
marks. 
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light, and to avoid this, only a side view of the picture would 
be possible, which, however, would lead to inaccurate readings. In 
■order to obtain a clear picture at the back, the parchment paper is 
coated on both sides with a thin layer of paraffin. The frame with 
the stretched paper now’' runs in a revolving guide, so that it is possible 
■to carry out measurements everywhere, that is, at every part of the 
screen. Technically the measuring is then carried out in such a 
way that the screen with the division revolves until it is possible for 
one side of a millimetre square to cover one side of the hair to be 
measured. It is then easy to read off its thickness by the number of 
the covering squares. The division strokes can then be calculated 
easily in micro in accordance with a gauge to be described later. The 
He of the hairs in the field of vision is thus a matter of perfect indiffe¬ 
rence as regards the measurements, because by the revoking system 
measurement is possible anywhere. This arrangement is preferred 
to the otherwise usual measuring with a specially arranged ruler, as 
it is considered simpler, and quicker to operate. The screen is 
,firmly fixed lateral!}?- by rods, so that it remains quite still even 
when the measuring disc is revolving. According to the desired 
degree of enlargement, the screen must now be placed at a different 
distance from the apparatus, but always at a greater distance than 
that at which one could regulate it. It is therefore necessary to have 
also a check controlled from a distance both for the vertical and 
horizontal motions of the Olivette, and for the sharp checking of the 
object. The ends of this check run into knobs which are fixed on the 
measuring screen, so that the person engaged there can make use of 
•the apparatus without getting up, i. e. can comfortably work the check. 

We must now describe the technique of large scale examination 
by the apparatus. 

As regards taking samples of wool from the animal itself, the 
Investigation Committee for Methods of Wool Examination of the 
German Agricultural Society of Berlin at' the Autumn Meeting at 
Wurzburg decided that three samples shoud be taken. The selected 
samples are cut from the left side of the animal (in case the wool 
on the' left side should be damaged, the samples are taken from the 
right side). 

The samples are taken: 

(1) From the shoulder in the middle of the shoulder-blade, 
.high up, 

(2) From the ( middle of the side, at the last true rib. 
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(3) From the middle of the leg, two fingers away from the 

socket. 

The size of the sample, for microscopic examinations, must be 
at least 3 cm, in diameter. 

Each sample comes in a small paper bag by itself, and this bears 
an inscription giving the part of the bod} 7 whence it is taken. All 
three samples from one animal are stored away in one large paper bag. 
On this must be given the number of the animal, and anything else- 
which is necessary, according to the purpose of the examination. 
It is of great importance that the samples of wool should be well 
prepared for examination in the above manner, as otherwise they 
might easily be separated from each other later, or be exchanged, 
and so inaccurate or quite false results obtained. From each sample- 
of wool a little strand is now taken as carefully as possible, so that 
the texture of the staple is not destroyed. The fat is now removed 
from this strand by ether, and a vide camel-hair brush is passed over' 
it several times, until the greater part of the dirt is removed. The 
main thing is that the structure of the strand should not be completely 
destroyed. It is absolute!} 7 necessary that this should be seen in the 
picture projected later. 

The wool prepared in this way is now 7 laid between tw r o glass 
plates which must be perfectly dry and clean. These must be pushed 
slowly into the guides of the " Ciivetta 55 which has been filled with cedar 
oil, so that the oil can distribute itself evenly everywhere, without one 
blowing. Such would be the case if the plates were still greasy from 
previous examinations. It is therefore absolutely necessary that the} 7 
should be cleaned perfectly after the examination. Sulphuric acid is 
most suitable for this, and, for the sake of cheapness, the so-called 
technical acid, which is not yet cleaned. To obtain still better cleaning 
of the plates, a little bichromate of potassium is added. In practice the 
cleaning process is very simple. The glass plates are simply thrown 
into a pot with the sulphuric acid prepared in this way, and the next 
day they are taken out again with a pair of pincers, washed with 
water, and dried. 

If the three samples from the sheep have now 7 been prepared 
for, measuring in the “ Cuvette 5 ’, this can be proceeded with. The- 
actual measuring is preceded hy an observation of the structure of 
the staple as a whole, in order to see how- it shows the strand in its 
whole course. For this it is best to take a low enlargement (micro- 
summar 24) and thus get better general views. This can be observed, 
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either on the screen itself, or a sheet of white paper can be put 
at any point on the path of the light rays, according to the en¬ 
largement desired, on which the desired staple structure can be 
observed. 

At this point something further must be said as to why individual 
fibres are not examined, but the small strand of fibres left complete 
in its natural combination. As regards preparation for the examina¬ 
tion of individual fibres, first of all this wastes a great deal of time, 
and what is of still greater importance, it carries with it tremendous 
sources of error. The Hanover process (1) requires that the individual 
fibres should be stretched out, so that when they are measured 
in air, they are found stretched straight under the microscope, 
and can so be measured. This straight stretching of the fibre 
is now very difficult, however, because in the first place, with a fine 
fibre it cannot be seen at all accurately with the naked eye whether 
all curling has disappeared from the fibre. The result of this will 
be that there will be further drawing out, and consequently the 
fibre will be involuntarily lengthened and its cross section thus altered. 
This will occur still more easily if it is required to uncurl the fibre 
in combination, which is absolutely* necessary in measuring the cross 
section. 

If curly lumps are also present, then with the finest bedding-in 
process it will no longer be possible to get cross sections. The results 
of this are deep cuts with entirely inaccurate measuring results (2). 
Manns feud t in his work on the uniform structure of the wool fibre 
in the Wtirtemberg improved land-sheep, with contributions on the 
technique of w'ool examination (3) notes that by drawing the fibre 
out of curl, the low T er end of it is already tensely stretched whilst 
the upper end is still not uncurled at all. 

Further, he makes a practice, as does also Doehner, of observing 
the fibres in combination, remarking that in measuring the individual 
fibre in its whole length from the point to the base, great fluctua¬ 
tions (8-10 xxxicra) of cross-section occur. This is a proof that it is 
not possible to determine the assortment accurately by merely, as 

(1) C. Kronacher, Neues iiber Haare imd Welle. Zeiischr. f. Tiers, u. Ziichi. Biol., 
Bd. i, Heft. 1, IQ24. 

{2) Kronacher Sachsingen und Schafer die Wollefeinli. Best, am Quersehnitt. Bild. 
ti. i. Projekt. Biid. Zeiischr. f. Tiers . u. Zucht. Biol., Bd. 2, Heft 3, S. 224. August 1925. 

(3) Mannsfeldt. U ntersudumgen iiber die Treue des Wollliaares beim Wiirttemberg, 
veredelten Bandscliaf m. Beitr. fiir Teebn. der Messung, der Wolifeinlieit. Zeitschrift f. 
Tiers, it, Ziichi. Biol., Bd, 4, Heft 1 und 2. June 1923. 
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in the Halle process for example, cutting off the lowest millimetre 
of the fibre and then taking measurement of this piece. 

The result of the Mannsfeudt investigations, as laid down on • 
page 160 and following, says ; « The wool fibre of the ram is almost 
of equal thickness throughout its w 7 hole length. 

With the ewe, however, it is finer towards the base. 

The reason is to be found in a regular nourishment of the ram 
during the whole year, as opposed to an irregular nourishment of the' 
ewe. In comparative examinations of sheep left out grazing, it appe¬ 
ared that an irregular nourishment, such as is caused by roaming 
the pastures, has a greater influence on the strength of the wool fibres 
than on gestation and milk secretion ». 

The refinement of the fibres tow~ards the base will perhaps not 
be so much in evidence with the finer and more even wools as was- 
the case with the Mannsfeldt examinations of the Wurtemberg im¬ 
proved land-sheep. Still, attention must certainly be paid to this 
factor in the methods of wool examination. The variation in strength 
of the wool fibre in its whole course is also plainly to be seen if the 
projected picture of a little strand, enlarged from top to bottom, is- 
observed. These proportions can only be got correctly if measure¬ 
ments are made of every section of the fibre from point to base. 
This is most easily possible, however, if one has before one the whole 
combination of the staple, because in all parts sufficient possibilities 
of measuring can be found. It can at least be claimed that the measu¬ 
rements so obtained come as near to the actual proportions as is 
within the reach of possibility. All other methods, such as measuring 
the smallest cuttings of wool fibres (Halle), or measuring cross sec-' 
tions of them (Hanover) necessitate in order to do justice to these 
conditions, the taking of samples from different parts in the length of 
the fibre from top to bottom, or an attempt — which would be different 
in each breed — in a preliminary examination to find places where- 
all the ffibres showed the same length in relation to the cross-section. 
Of course the latter would take a very great deal of time in carrying 
out the method technically, and so make the w'ork unprofitable. 
Moreover; the search for such faultless parts is only a makeshift, and 
as such should be little used. A further advantage of the use of the- 
whole strand, retaining its complete natural proportions of construc¬ 
tion, is that the character of the curling can be at once determined in' 
the picture., The curling locks, in the places where the wool fibres 
still hang together, will be strongly marked in the picture, and can 
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easily be judged. One can even go further, and maintain that it is. 
superfluous to take measurements, and for judging a flock it is suffi¬ 
cient to work on the general impression of the structure of the staple,, 
and determine the assortment in accordance therewith. According, 
to the strength of the wool fibre the picture of the strand will some¬ 
times be quite typical, and sometimes not true to type. If now 
standard pictures of each assortment, prepared by a photographic 
method to be described later, are produced, then it is an easy matter, 
by comparing the projected picture with the corresponding standard 
picture, to determine the required assortment. It requires nothing 
more than a good eye, and after a little practice this method of deter¬ 
mining assortments can be carried out even by people who are laymen 
in wool valuation. The time which this examination requires is then 
the least possible and amounts to only a few 7 seconds. The general 
view of the staple, moreover, shows all the diseases and changes which 
often occur in the wool fibres, and the recognition of w T hich is of 
such great importance for the w 7 ool-using industry. The Munich 
method also allows one to study the formation of thread marks. 

In making observations with these pictures giving a general view 7 , 
it is far better not to have the enlargement too great. In the Bodmer 
examination it is assumed that fifty to sixty-fold is quite large enough. 
If the enlargement is carried further, then only a few individual 
fibres are presented sharply, because the wool, of course, lies quite 
freely in the “ Cuvette ” between the two plates, and is only exposed to 
the adhesive pressure between the tw T o plates, so that the fibres lie in 
different optical planes. The result of this is that naturally only 
one plane can be focussed sharply, and obviously a perfectly sharp 
general view of all the tibres is never obtained. Then the field of 
vision must certainly be changed, which is necessary without further 
ceremony. Great enlargement comes into account in measuring in 
another connection, and its use will be described later. 

At the place where otherwise the two glass plates with .the sample 
. of wool are pushed into theCuvette ", an object micrometer (division 
etched on a object-carrier mm. 1 in 100 parts) is inserted, and this 
division projected on the screen. By comparing the projected divi¬ 
sion with that fixed on the screen, the micrometer value is then ob¬ 
tained, which of course is only valid for one and the same enlarge¬ 
ment and one and the same distance of the screen from the apparatus. 

Example of the calculation: 

10 parts of the projected division are covered by. 19 parts of 'the' 
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division of tlie screen. The calculation of this result then gives a 
micrometer value of 5.26. The number of the division marks on the 
individual fibres found by the measurement must therefore in this 
case always be multiplied by 5.26 in order to get the strength of the 
fibre in micra. In the above calculation the 10 projected division 
mark had to be again multiplied by 10, as the division on the object- 
carrier is only made so that one division mark bears 10 micra. At 
the micrometer values of the microscopic measurements, there enters 
therefore the division of the screen, and the object-micrometer is 
not on the object-table, as with the microscope, but in the « Cuvette » 
at the position of the object. 

As regards the measuring, this, with a little practice, is very 
easy to carry out. In accordance with the Doehner examinations, 
it is best for the measurement to be done with 183-fold enlargement, 
therefore with a micrometer value of 5.26 and a distance of the mea¬ 
suring screen from the apparatus of 295 cm. The bedding in cedar 
oil then ensures that the fibres can be focussed perfectly on the screen, 
without shadows on the edges, and thereby exact measuring results 
obtained. This would not be the case if, for example, glycerine were 
used for bedding in, as then too large black shadows would lie 
on the edges, and make the measurements inaccurate. The cedar 
oil is the same as is used for oil immersions, but of a certain 
thinness. In commerce it is known as « cedar oil for clarifying micro¬ 
scopic preparations». As already mentioned above, the fibres by 
being bedded without force in the « Cuvette », are found in different 
optical planes, so that always only one plane can be sharply focussed. 
This is then focussed in measuring, and all fibres are measured which 
are sharply imaged, in order then to focus sharply another plane. In 
the work some care must be taken that the staple is drawn 
through the field of vision in its whole course, so that the measurements 
may extend regularly over the whole course of the staple, and calcu- 
tions made of any strengthening or weakening of the hair at any part 
of it. It is always best to measure from the points of the hairs (i. e. 
from the uppermost end of the staple) onwards to their ends, so that 
in comparing the individual measurements you always have before 
you the same parts of the group. 

For the sake of accuracy in the measurements, and with the 
object of achieving greater speed in the work, it is very useful for 
one examiner to carry out the measurements, and another to note 
down the results. 
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The testing of this new Munich projecting method by comparing 
it with the measuring methods of other institutes showed the com¬ 
pletely satisfactory utility of this method for carrying out measure¬ 
ments. A comparison of the results of the Munich projection method 
.as they were read off the projection scheme, with the results as 
found direct in the microscope, showed no great difference in the 
findings, so that in this respect also no objections can be raised to 
the projection method. Another considerable advantage of the 
.Munich projection method for measuring is that the material for the 
measurements is given in such a way by projection of the whole staple, 
that it corresponds to the actual conditions on the body of the animal 
or in the wool samples of commerce, and cannot be influenced by a 
voluntary or involuntary selection in taking samples of fibres for the 
microscopical examination of individual fibres. 

It must again he expressly stated here, however , that in the first 
■degree this Munich method has been worked out in order to get as perfect 
■as possible a picture of ike wool , in the presence of which a quick , objective 
carrying out of wool classification, free from objection, is possible in the 
practice of sheep breeding , commerce , and the wool working industry , and 
not simply for the purpose of investigating or measuring the fineness of 
the wool fibre . 

In conclusion, I would draw attention to a few special advantages 
offered by the Munich method or apparatus. Above all, it is absolu¬ 
tely necessary that the sheep breeder should penetrate more into 
the secrets of the wool. The profit in sheep breeding depends for 
the greater part, at least in certain directions of breeding, on the 
production of wool which is as valuable as possible, or which can be 
well utilized. The structure of the wool fibre or of the fleece of the 
animal, is also at the same time an external indication of the hered- 
idary qualities lying in the individual. The accurate examination 
of the wool can therefore give a picture of the breeding standard 
of the flock; breeding unsuitableness and faults of any kind, false 
•curling, appearances of degeneration, etc., can be immediately reco- 
.gnized in the picture of the wool fibre of the animal concerned. • Before 
■all, stress must here be laid on the great importance of seeing that 
the wool to be produced shall show an undoubted regularity or better 
uniformity, and on the fact that the picture of the strand or staple 
produced by the Munich method gives definite information regarding 
this uniformity. As regards determination of the assortment, it is 
impossible in, practice to carry out direct microscopic measurements 

2 •— Agr . ingU 



53 ° 


HENSEBBR 


of, the fineness of wool fibres in the mass. With the Munich method'' 
it is easily possible to obtain pictures giving a general view, which even, 
by themselves, but still better after comparison with standard pictures, 
put the observer in an excellent position to determine the classify 
cation.. 

Such pictures can easily be made into permanent photograph.es 
costing only a few pence. One simply puts a frame with gas-light 
paper (Teonar extra hard, for example, does very well) in the light- 
cone of the apparatus, lights up for a few minutes, develops, and 
then has a perfect photograph, true to nature, of the wool concerned* 
If, therefore, examinations of wool are carried out at any institute' 
for the advancement of breeding, it is easy to forward to the sender 
of the wool sample a picture from which he can obtain much valuable 
information for his breeding. In the appendix to the Bobhner 
work, pictures of such photographs are reproduced, which are also 
given here at the conclusion of my observations. They are illustra¬ 
tions of wool, from the finest merino to the coarsest land-sheep, from 
the collection of wool of the Institute for Animal Breeding and Breed¬ 
ing Biology of the Technical High School of Munich, which to some 
extent have served, or may serve as standard pictures. 

Photographs are also taken of wool and cotton yams, therefore' 
of manufactured wool, and it is seen that in spite of the thickness 
of the object, very good pictures can be obtained. Of course, the 
photographs must always be taken at the same distance, and with the 
same objective, otherwise they cannot be compared with each other. 
The pictures published in the Bobhner work were made at a distance 
of 109 cm. of the picture from the apparatus, a 43-fold enlargement, 
with the microsummar 24 mm., focal distance. (The illustrations were 
then, in the printing, reduced to 3 / 4 of their natural size). If a glass- 
plate, with etched millimetre division, is laid on the photograph, 
then with this there is quite a good standard of comparison for the 
thickness of the individual fibres. The pictures also show the course 
of the curling, so that direct curling studies can also be made. If such, 
general views are now prepared of fibres of every assortment class,, 
which have previously been measured accurately to show to which, 
assortment or quality class they belong, then standard pictures of' 
assortment or quality are obtained in a comparatively easy manner, 
as. has been repeatedly mentioned before. Certainly, the projected 
pictures of the samples of wool which are to be examined, when com¬ 
pared with these standard pictures, do not always represent pure as- 
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sortme&ts, but the fibres will be distributed amongst various classes of 
thickness. It is then the business of the examiner to find between 
which assortment classes the sample lies with reference to its quality 
or to which class belong the fibres, which constitute the greatest fart 
of the sample. The carrying out of this work may perhaps at first 
appear rather difficult, but in reality it is not so after a little practice. 
Everyone who has once seen such a projected wool picture will be 
astonished how clearly and plainly the wool fibres stand out and 
how, at the first impression of the picture, the first glance gives 
great clearness with regard to the composition of the thickness of 
the fibres, and particularly as to the quality of the sample of wool. 

Now, as regards the examination of yarns in the apparatus, this 
can be ver}^ valuable in practice. The yarns, as already described, are 
dealt with according to numbers (relation between length and weight at 
a,definite moisture content). In these number data, however, there 
is, of course, no direct information available regarding the thickness 
of fibres, of which the material concerned is composed. One and the 
same yam number, therefore, will often turn out differently, accord¬ 
ing to the delivery. Even if the difference ranges within certain 
limits, it may have an injurious influence on the process of manufac¬ 
ture. If, therefore, the sample of yarn .received from the dealer is 
examined only once in the apparatus, and that is easily possibile 
technically, then buying can be done with much greater safety than 
without previous examination. Spinning mills, felt factories, etc., 
will often find it necessary to take specimens of their n atexial for 
examination, in order to expose difficulties in the process of manufac¬ 
ture. Further, of course, all other threads, of vegetable or animal 
origin (cotton, hemp, silk, artificial silk, etc.), can be examined in 
the apparatus. 

It can be seen, therefore, that the range of applicability of the 
Munich examination method is not confined to the field of wool examina¬ 
tion, but also goes further into the process of manufacture. Once the 
method has proved itself serviceable in practice, then one could at 
last set about establishing an international unitary valuation table 
especially for wool, for which the results given by the projection 
method of examination would serve as a basis. Then, at least to a 
certain degree, a check would be given to speculation in the wool 
trade , and to much more of the present vagueness. This, however, 
presupposes of course an understanding between the agriculturists inte¬ 
rested in wool , and commercial and industrial interests. The initiative 
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must naturally come from agriculture, because industry lias perhaps 
less interest in such reforms. 

From what has been said, it is now necessary, in order to make 
the advantages of the Munich method accessible to the breeders and 
industry of the whole world, that a standardisation of wool should 
be carried out in such a way as to have international validity. 
For this it is necessary that the qualities of wool chiefly available 
in the principal producing countries should be compared with one 
another, and from this the principal standard marks of the world be 
found or' established. For carrying out the standardisation, of course, 
the experience of commerce and industry, in addition to that of 
agriculture, must be drawn upon ; for example, there must be consid¬ 
ered the principal qualities of wool of the largest wool dealing centres, 
such as England (Eondon), Australia (Sidney, Brisbane), Cape Colony, 
South Africa, the Argentine, etc., as also the large spinning mills, 
and the wool-working and vrool-growing countries. The United 
States of America have already established accurate standard marks, 
and work in accordance with these in their breeding. In German} 7 
the matter has reached the stage where the Sonderausschuss fur 
Sckafleishmgspriifimgen der Deutschen Landwirtschafts-Gesellschafi 
(Committee for testing sheep produce of the German Agricultural 
Assoc.) has recently decided to undertake the work of establishing, 
in as short a time as possible, a German w t go! standard, in which the 
Munich method will be taken into consideration. 

The apparatus is at present erected in the laboratory. Negotia¬ 
tions are in progress, however, to make the whole apparatus 
capable of being taken to pieces so as to be easy for transport and 
manipulation, and cheap, in short, so to fashion it that there will 
be practically nothing to hinder its general use. Also the putting 
of standard pictures directly in the field of vision of the wool sample 
to be examined is provided for, which will ensure an easy comparison. 
Naturally, however, it is necessary to carry out first the standardisa¬ 
tion ' of the wools of individual countries. 

Nevertheless, I think I have pointed out the way by which, 
through carrying out the definite establishment of wool statistics 
throughout the world, there will also be obtained, at any rate in 
course of time, a classification of wool -which will be as accurate as 
possible, and by which an objective standardisation of wool, of 
international validity, can be achieved. 
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Author's note. 

A long interval has elapsed between the writing and the printing 
of the above treatise- During this time the Munich method has had 
to undergo the strongest possible criticism from which it has emerged 
satisfactorily. 

Pronouncements on the usefulness of the method have brought 
matters so far as to allow the introduction of further improvements 
of the essential points of which I will here make mention. 

For this new apparatus, the Munich method of measuring wool 
fibres, a magnification of 500 was finally decided on. This magnifica¬ 
tion was reached by Boehner by means of ocular and objective glasses. 
The combined system is carried out in a tube in front of the « Cuvette ». 
The ocular glass is specially made for micro-projection and is perfectly 
corrected. Errors in projection pictures are thereby quite eliminated. 
The « Cuvette » has also been entirely simplified. It now consists only 
of 2 glass plates of which one is 2 mm., the other % nnn * thick. 
Both run in a metal guide to whose lower end is fastened a container. 
This is fixed for the reception of the thinned cedar oil. The wool 
is now- simply put between the two glass plates after these have been 
moistened with cedar oil and then pushed with them into the guide. 
The metal container, of -which we spoke before, is brought to the 
lower end and partially filled with oil, so preventing a downward 
escape of the oil from the plates. 

The fact that the object and the objective are only separated 
by a thin glass film of 0.5 mm. ensures a greater dearness than 
formerly. 

The apparatus itself is made by the firm of Reichert at Vienna 
and can be got through Messers Lautenscheager — Lmmvvmi- 
strassb — Munich. 

The price of the finished product amounts to about 400 marks, 
(price at time of writing). 

The manipulation of the whole apparatus is wonderfully simpli¬ 
fied in recognition of the essentially practical use of the instrument. 

The arc lamp is replaced by an electric glow lamp and the whole 
system is made light proof from without, so that daylight examina- 
tion can now be made. 

The whole apparatus is so packed on delivery that one can 
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take it about with one when travelling. The examination is no longer 
confined to a special Institute but can be made anywhere one may 
chance to be, e. g., in the stables, out on the fields, etc. 

Exposures can now easily be taken on plates (for the making 
of prints) and also as was formerly the case on gas light paper. 

Dr. H. Henseeer, 

Professor and Director of the Institute 
for Animal Breeding and Breeding Biology 
of the Technischen Hochschule of Munich. 


N . B. — Professor Hekseler has just been asked to study the wool problem by the 
Australian Government. 



THE USE OF SULPHURIC ACID AGAINST WEEDS 
AND CERTAIN CROP PARASITES 


Since 1907 we have been investigating the use of dilute sul¬ 
phuric acid for the destruction of weeds and various parasites of cul¬ 
tivated plants. 

I. — Use of sulphuric acid in fieeds of cereaes. 

Utility of the treatment against weeds. 

The utility of the treatment against weeds does not require 
lengthy demonstration. Good agriculturists admit that, on many 
properties, weeds cause greater losses than frost, hail and par¬ 
asites. Particularly, deficient crops of cereals are due in great mea¬ 
sure to the intense growth of adventitious plants favoured by pro¬ 
longed periods of rain. This situation draws greater attention to 
various processes of cleaning lands sown with com, hoeing of wheat 
fields, repeated harrowing to pull up certain superficially rooted 
plants. These operations are not always applicable or effective 
owing to the want of manual labour or to excessive humidity of 
the soil. Consequently quicker and less costly methods, such as 
.applications of liquids or caustic powders, have been welcomed. 

Agriculturists have especially made use of spraying with 1000 
litres per hectare of a 4 per cent, solution of sulphate of copper, 
or again powder spraying 'with 300 Mlogrs. of anhydrous sulphate 
of iron. Dilute sulphuric acid has also been recommended. The 
first trials of sulphuric acid on fields of cereals date back to 1898. 
.Messrs. Bonnet, Brand in and Duceos, who experimented with 
this product in the Paris district, then concluded that it could not 
be used in practice. ■ 

We have renewed these trials and, by degrees, we have been 
able to determine the periods of use, the doses of the acid and the 
precautions to observe. On the whole the results on cereals (wheat, 
rye, barley and 'oats) are very satisfactory. Growers now use se- 
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vera! thousands of trucks of acid and some twenty makers manu¬ 
facture special spraying machines for the application of this new 
cultural practice. 

At dilutions of 5 to 15 per cent, in volume, sulphuric acid is 
much more active than sulphate of iron, sulphate of copper, syl- 
vinit or sea salt, with which many weeds are not destroyed. It 
does not cause a partial poisoning of the'cereal and a decrease of 
growth of straw as do copper salts or chlorate of soda and its de¬ 
rivatives. Applied in numerous fields, where it would be service¬ 
able, the process of destruction of weeds which we have investigat¬ 
ed, properly used and popularized, could increase the crops of wheat 
in France by several million quintals. 

Action on soils. — Sulphuric acid attacks the mineral or organic' 
matter in soil (very rapidly). 

It forms sulphates which, in dry weather, appear as a white- 
powder, recalling that obtained after an application of superphos¬ 
phate! The action of dilute sulphuric add on minerals, organic 
matter and bacteria in the soils has not yet been determined. Fer¬ 
tilisation by add solutions is always shewn by an increased crop. 
This fertilising action is also very marked on various crops follow¬ 
ing immediately the cereal treated, such as turnips and red clover. 

However, in a dry soil, the treatment followed by a long dry 
period may decrease the yield, so that early sprayings are preferable 
for light soils and in warm regions. 

Sulphuric add is decalcifying in the same degree as sulphate' 
of ammonia and it decomposes a weight of lime approximately 
equal to its own wdght. 

Action on weeds — Sulphuric add is not poisonous; it is a 
dehydrating substance. It acts more strongly when the organs acted 
on, are younger, more tender, more swollen with water. Similarly 
the action is more decided and quicker when the evaporation of 
the add solution is more rapid owing to a dry, warm, windy, 
sunny atmosphere. 

With 8 or 10 per cent, solutions of add at 65° Baurne, many 
weeds are quickly scorched, viz. those which when young have wide¬ 
spread, soft leaves easily wetted* with terminal buds easily visible- 
at the surface of the soil, for example:— 

Ranunculus arvensis 
Sinapis arvensis 
Raphanus Rapkanistrum 
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Mairicaria inodora and M. Chmnomilla 
Polygonum aviculare 
Medicago apiculaia. 

Other weeds, more resistant, are destroyed with a strength 
of 12 to 14 per cent, by volume of acid at 65 0 Bawme, of 1820 den¬ 
sity :— 

Papaver Rkoeas 
Scandix Peden-Veneris 
Centaurea Cyanus 
Borago officinalis 
Lychnis Githago 
Vida , Lathyrus, etc. 

The action is, moreover, more marked when younger plants 
are operated on, subject to the condition, however, that they are 
above ground and quite visible. 

The leaves of thistles (Cirsium arvense) arranged in a rosette, 
are badly scorched and the corrosive action even just reaches the 
underground stem. Under these conditions, instead of producing 
three or four shoots, as occurs after cutting thistles, the weed puts 
up, very late, a single thin stem which does not flower and at har¬ 
vest time scarcely exceeds half the height of the stalks of the ce¬ 
reals. 

Unfortunately, all weeds are not killed, and among those which 
resist the treatment, should be mentioned the bulbous liliaceae 
(Muscari, Allium, etc.) as well as various harmful Gramineae;— 
Agropyrum repens , Agrostis stolonifera alba, Arrhenatherum bulbosum , 
Lolium temulentum , Avena fatua . 

Action on the cereals. — The cereals are much more resistent 
to dilute sulphuric acid than most of the weeds and this essential 
difference explains the results obtained. 

In spite of the sorry appearance which immediately follows 
the application, too much concern should not be shown, nor a hasty 
conclusion reached. As a matter of fact, cereals with their smooth 
erect leaves covered with cutin and with their ears hidden in the 
centre of a sheath, suffer little from the treatment. 

The roots, remaining intact, soon repair the damage caused 
by a kind of nipping. The acid may scorch and whiten two 
or three of the five or six outer leaves which each cereal plant 
has at, the time of treatment. But, after a fortnight or so, the 
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plant starts again vigorous, strong and green; it produces strong 
stalks and full ears. Tie maturity of cereals treated with tie 
acid is retarded by a few days and tie straw lengthens in tie fort¬ 
night which precedes harvest. The delay in the upward growth 
of the wheat decreases lodging. When the treatment is effected 
early enough, the crop of straw is in no way modified. On the 
other hand treatment effected too late reduces the height of the 
.stalks. 

In the week following the treatment, scatter nitrate and harrow. 
The fertiliser will produce its full effect on the crop. 

Thanks to the treatment, the grains are more abundant, and 
larger, without mixture of weed seeds, which further increases the 
selling value of the crop. Moreover, by preventing the weeds from 
seeding, treatments repeated for several years contribute in a most 
efficient manner to the permanent cleaning of the soil. 

Treatment with acid is easier, quicker and less costly than 
hoeing cereals ; it acts both on the rows and in between them. 

Action on Footrot of Wheat — Our observations in experimental 
plots and also in treatment of large crops 'which deal with thousands 
of hectares of wheat yearly, have enabled us to note, since 1913, a 
very marked efficiency of sulphuric acid against Footrot of wheat at 
least as regards treatment with a strength of 10, 12, or 14 per cent, of 
acid at 65 0 Baume on winter wheats bearing five or six leaves. 

In certain cases the difference between the plots was extremely 
striking. The control plot had numerous stalks bent at the base, 
almost severed by rot, while on the treated surface it required a 
long search to find, at the feet of culms remaining erect, a few su¬ 
perficial black spots of Leptosphaeria herpotrichoides. 

'Numerous concordant results obtained in Gascony, Brittany, 
in the Beauce, etc. confirm this useful effect of the sulphuric add 
treatment against the Footrot lodging caused by Leptosphaeria. 
The treatment appears to be equally effective against <f Take all " 5 
or “ White head ” Footrot caused by Ophiobolus graminis which 
rots the collar region of the plant. 

For the last four years, at the National School of Agriculture 
at Rennes, all wheats after potatoes, more particularly exposed 
to attacks of Footrot, are treated with the acid in the second half 
of March, even in the absence of weeds. 

Nature of the acid. — The factories supply add at 65° Baume, 
acid at 6o° or acid at 52-53°. These three types of acid may suit. 






BIG. So.—K ffect of sulphuric acid at a strength of 10 per cent by volume 
on some plants. (Photograph of 15th April 19121. 

(1) Untreated charlock. 

(2) Charlock treated on the 5th March: the principal stalk has been scorched. 

(3) Wheat plant treated on the 10th Bebmary ; the plant has not suffered. 

(4) Charlock treated on the 10th February and remaining short, stunted 
and deformed. 

(5) Lathyrus Aphaca, treated on the 10th February : the stalk, scorched, 
has not elongated. 



Big. Si. —- Field of wheat infested with, white charlock (Raphaiius Raphani strum), 
treated on the 5th March 1912 whith sulphuric acid at a strength of 10 per cent by 
volume. Photograph taken on the 15th April 1912. 

A. Control plot, with charlock. 




i?iG. S3. — Action of sulphuric acid on Fooiroi of wheat. 

Result of a treatment in March 1924, in Beatice, with 1200 litres per hectare of 12 per 
cent solution by volume of acid at 65° B. 

In the foreground, control plot with the stalks lodged. 

T n iIia "ho rVorm-n-nri O'Mfpfi T)lot with erect Stalks. 
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'The acid at 52 0 is often the easiest to procure and the most profitable. 
It is the easiest to handle. 

The normal acid at 65-66° B. is slight!}' more expensive than 
the other commercial types; but it is pure ; it saves packing in 
carboys and diminishes the cost of transport. The type to be 
preferred is that which is cheapest per kilo of pure acid; at short 
distances from the factories this will often be the acid at 52-53° 
Baume. 1 litre of acid at 65° is equivalent to 1.25 of acid at 6o c 
or 1.50 of add at 52°. 

Acid strength and quantities of solution . — For winter cereals, 
the average strength is 10 litres of acid at 65° Baume per 100 litres 
of prepared solution the density of which reaches iioo-nio. 1000 
to 1200 litres of this solution must be sprayed per hectare of cereals 
in order to wet them as would a heavy dew. 

We have always insisted on the utility of a preliminary test 
which allows us to determine in a few 7 days the suitable strength:— 
7, xo, 12, 14 per cent, for winter cereals, according to the kind of 
weeds to be destroyed and according to the state of the crop. 

With oats and spring barley, to be treated for preference w T hen 
■the} 7 have two or three leaves in the second half of April in Cen¬ 
tral France, one gets complete destruction of charlocks or mustards 
by spraying, on fields rolled and levelled using a sulphuric solution 
of 1040 to 1045 density ; obtained with 4 to 4 y 2 litres of acid at 
65° or 7 to 8 litres of acid at 52°-53°. 

Sulphuric solutions of 1040 to-1045 density do not cause no¬ 
ticeable injury to clovers and lucerne sown in spring in the cereals. 

Period of treatment. — Ordinarily, at the time of treatment, the 
winter wheats, ryes or oats have leaves 10 to 12 centimetres long, to 
the number of 5 or 6 leaves per plant. The bud is still well buried, 
but the leaves are already covered with the waxy coating which 
renders them difficult to wet and very resistant. The soil is still very 
-visible and the weeds to be destroyed have only two or three slightly 
developed leaves, not hidden under the leaves of the wheat. It is 
mainly the appearance of the weeds to be destroyed which determines 
the period of treatment, which must be in dry weather , or at least 
not rainy. 

In France, in the South-West, the winter treatments are grad- 
mated from the 15th December to the 15th March. In the Cen¬ 
tre, the period 1st, to 15th April is preferred. 

Spring,cereals 1 are mainly treated when they have three leaves, 
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in the second half of April, in France, as soon as the weeds to be 
scorched are well spread on the ground, without being covered 
by the cereals. 

Preparation of solutions. — The use of a densimeter, for example- 
the mustimeter or must hydrometer graduated from 1000 to 1200 is 
of real service in .the preparation and checking of sulphuric solutions. 

In the cultural practice which concerns us, the difference of’ 
density due to the rise in temperature, from about io° to 30° C., 
is negligible. 

The strength of 10 per cent, of acid at 65°, used on winter ce¬ 
reals, corresponds to the density of 1100 to mo or 13 0 Baume, and 
all solutions of that density contain the same quantity of pure 
acid, whatever the commercial add may be (at 65°, or at 6o° or' 
at 53 0 ), which was used in preparing them. 

For spring cereals the average strength of 4 per cent, corres¬ 
ponds with a density of 1045 (or 6° Baume). Consequently it is 
possible and advantageous to prepare in this way 200 litres of so¬ 
lution : 

1) Into a barrel open at one end pour about 150 litres of’ 

water; 

2) Add gradually approximately, without weighing or meas¬ 
uring, the dose of commercial acid adopted for 200 litres of solution; 

3) Stir thoroughly with a stick or with the loading pump. 

4) Check the density with the densimeter. 

5) Fill up to 200 litres, by adding as required a little more- 
acid or a little more water. 

6) Stir again and verify the density, average 1100 for win¬ 
ter cereals and 1045 for spring cereals. 

Precautions to be taken . — The concentrated acid is dangerous, 
but 10 per cent, solutions only attack the hands slowly; the pain, 
however is sharp on cuts or cracks. When the -work - is continued 
for several days, the hands are heavily greased, or leather or rubber 
gloves are used. 

The eyes are very sensitive to the action of small drops of’ 
add. The operator stands so that the wind blows the sprayed so¬ 
lution away from him or to one side. 

For,greater safety the eyes are protected with spectacles, but 
this precaution is seldom necessary". 

, To avoid wetting Ms boots, the operator holds the nozzle of the:" 
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spray away from Ms path. He should also wear sabots and old 
■clothes. Woollen clothes are attacked least. 

The workmen should be warned of the danger of the splashing 
of pure add caused by the entrance of air into the neck of the car- 
bo3 7 $ when being emptied. 

The acid is always poured slowly into a large quantity of water. 
To prevent dangerous splashing the water should never be poured into 
the acid. The mixture of add and water becomes warm. The 
use of warm solutions, recently prepared, gives more marked re¬ 
sults, but the joints or solderings of the apparatus are more corroded. 

It is as well to put some pure water near the field, to enable 
immediate and thorough washing to be done in case of acddent. 

Results on cereals. — (1) When winter cereals have 5 or 6 leaves, 
from December to mid-April, in the Northern hemisphere, make a 
preliminary trial , then destroy the weeds with solutions containing 
8 to 12 litres of sulphuric acid at 65° B. per 100 litres, or an 
equivalent quantity of sulphuric acid giving a density of about 
IIQO. 

(2) For spring cereals , when they have 2 or 3 leaves, about 
a month after sowing, and when the weeds to be scorched are well 
out, make a preliminary trial and treat with a solution contain¬ 
ing 4 or 5 litres of acid at 65° B. per 100 litres, or an equivalent 
quantity of sulphuric add giving a solution with density of about 1045. 

(3) With an apparatus on wheels it is possible to treat a hec¬ 
tare in two hours at a total cost of less than 100 francs, labour in¬ 
cluded. 

For wheat, the average increase of crops in fields treated va¬ 
ries from 200 to 500 kgs. of grain (per hectare): it is often much more 
and is well worth the cost. 

II. — USK OF SVUPHURXC ACID OX VARIOUS CROPS. 

Without reviewing the various agricultural uses of sulphuric 
acid, we shall here note its utilization in fields of flax, lucerne and 
permanent grasslands, for control of Vine Antracnose and for the 
winter cleaning of fruit trees. 

Destruction of weeds in flax fields. — 1 Flax fields with plants 15 
centimetres high very much infested with thistles (Cirsium arvense), 
white charlock (Rapkanus Raphanistrum) , sow-thistle { Sonchus), were 
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treated towards the 15th May with 1200 litres per hectare of a 
solution of sulphuric acid of 10 per cent, strength by volume. 

Five days after treatment most of the weeds were completely 
withered. The stalks of flax, on the other hand, had retained their 
beautiful green colour and gave a high yield. Flax therefore seems 
to show at least equal resistance to sulphuric acid as do grasses 
(G, Jannin, 1925). A great advance would be made if this ex¬ 
pensively weeded crop could be, by means of treatment with acid, 
sufficiently freed from weeds to enable the harvesting to be done 
with a reaper-binder. 

Use in lucerne fields and grass lands . — In January we treated 
lucerne fields and permanent grass lands with solutions of sulphuric 
acid at strengths of 10 per cent, and 15 per cent, by volume. 

The slugs (. Limax agrestis) were killed, blackened and eliminated 
in 24 hours. The moss, discoloured, yellowish-white, urns easily 
pulled up. 

The sow-thistles (Sonchns), dead-nettles (. Lamium ), crepis- 
(•Crefis ), the Ribwort plantain ( Planiago lanceolata) had disappeared. 
The destruction of the crepis and the plantains is of real importance. 

The lucerne shoots, 2 cm. long, were scorched with consequent 
retarded growth in January and February. But by the 20th 
March the treated lucerne w r as as fine as the untreated. Tests 
axe to be renewed at an earlier date and with various strengths. 

Destruction of dodder. — In.the month of August we spra3 T ed 
patches of dodder in a lucerne field with a solution of sulphuric 
acid at a strength of 8 per cent, by volume. The filaments of the 
parasite immediately became darker in colour, golden yellow, and 
then soft, sticky and withered. 

‘ The lucerne wetted by the solution w r as completely whitened. 
But the buds of the collet, slightly underground, wrere not scorched. 
After a fortnight, the tufts which w T ere not too much exhausted 
by the successive action of the dodder and the acid began to grow 
again, without the dodder. 

The result, however, is rarely complete, for it is necessary to 
soak all the filaments of the parasite without exception, other¬ 
wise fresh patches appear, either by the growth of the surviving 
filaments or by the germination of fresh seeds. The results are im¬ 
proved by cutting first of all the patches of dodder for 0.50 m. beyond 
the outermost filaments, removing the cut stems in a cloth, and 
then watering with an 8 per cent, solution of the acid. 
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Washes against Vine Anthmcnose. — The use of acid solutions 
in vine growing has been known for a long time. 

This process, however, did not become general until about 
1910. For a long time, washing with solutions of sulphate of iron 
at a strength of 30 per cent, with 2 litres of sulphuric acid added 
to it, was used against Vine Anthracnose. 

Now, vine-dressers give preference to simple solutions of sul¬ 
phuric acid, prepared by pouring 5 or 6 litres of acid into 100 li¬ 
tres of water. 

The solution is applied, either with a brush or with a leaden 
sprayer, in the month of March twenty da3 r s before the swelling 
of the young shoots. We have noted that the start of growth is 
retarded by ten to fifteen days, which to that extent decreases 
the risk of white frosts. 

The bark disintegrates and falls, especially after two or three 
years of treatment. This cleansing does away with the winter rest¬ 
ing places selected by Sparganothis pillenana , ConehyUs ambiguella 
and Polychrosis hoimna . 

Winter cleaning of fruit trees. — A solution of acid at a strength 
of 5 per cent, by volume was sprayed in January by means of long 
nozzles on the trunks and branches of various fruit trees. 

The lichens and moss were reduced to the state of a grey, gra¬ 
nular powder which is very quickly detached, leaving the bark smooth 
and bare. 

The acid also destroys Protococcus viridis , an alga of small 
round cells which covers the trunks of trees with a greenish coat, 
particularly on the side exposed to rain. 

Many germs of parasites ( Momlia cifierea, Pucctnia Pr-utii) 
may thus be destroyed by sulphuric acid. Perhaps this is also 
the case with the eggs of certain insects, such as Cheimatobia 
brumata. 

On the other hand, the external tissues of the bark even on 
fairly’ old branches remain green for a long time, full of chlorophyl. 
It is permissible to think that this chlorophyl intervenes in the 
nutrition of the tree, subject however to the condition that the 
sun's rays can reach it, without being intercepted by a screen of 
lichens. With two or three litres of acid solutions, a tall fruit tree 
of' medium size can be thoroughly wetted in winter by means of 
a sprayer. In our experiments the buds of cherry trees, pear trees 
and plum trees have in no way suffered from treatment at a strength. 
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of 5 per cent, of acid by volume and flowering took place under 
good conditions. 


* $ 

To sum up, sprayings with dilute sulphuric add act as fertil¬ 
isers of the soil, as destroyers of many weeds, and of many crop 
parasites, notably the fungus which causes Footrot of Wheat. 

The list of the uses of sulphuric acid in agriculture is not com¬ 
pleted, and various methods of application may be considered. 
Thus wre have found a stronger weed-killing action and a more 
marked fertilising action by the addition of sulphate of ammonia 
to the sulphuric add solution. Nitrate of soda acts, si mil arly, 
liquid fertilisers, to be used in small quantities, are at the same 
lime distributed with an evenness difficult to obtain otherwise. 

In Italy, at Perugia, Mgrettxxx brought to notice, between 
1913 and 1915 the good effects of the sulphuric acid treatment 
on wheat, and the late savant GxGnxoni, of the University of Pisa 
shewed the excellent results obtained by the use of sulphuric acid 
diluted with fresh urine (1916). 

French manufacturers have' studied simple strong apparatus 
made with materials which stand dilute acid well {wood, rubber, 
lead, spedal bronzes) and which allow* of a good spraying of Soo 
to 1500 litres or more of solution per hectare being made in a 
single transit. The contents of the barrels varies according to the 
average length of the fields in each region, so as to avoid both too 
frequent replenishments and the too prolonged transport of an 
-■excessive load. 

According to circumstances, the pump compresses the air it 
■'the barrel above the acid solution, or else it forces the solution it-’ 
self into the compression chamber. 

In France, for the past twenty 3 r eaxs, the use of sulphuric acid 
in fields of cereals has been popularized by the Agricultural Ser- 
■ vices and Associations, Agricultural officials, manufacturers of 
apparatus and spraying contractors. In the Department of Seine- 
- et-Oise Syndicates have been formed for the control of crop pests, 
and their usual procedure is a methodical organisation of sprayings 
with sulphuric acid. * 

Elsewhere, ■ Syndicates for a common stock, of machines or 
.Municipalities have purchased a sprayer, on wheels, which is used 
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for the spraying of acid solutions for the treatment of vines and 
potatoes with Bordeaux mixture and for weed falling in streets and 
pavements with a 2 per cento solution of chlorate of soda. 

The method which we recommend has also been applied with 
.success in Italy, Algeria, Australia, Belgium, England, the Argen¬ 
tine Republic, etc. 

We should be glad if the publication of these few results in 
the Review of the International Institute of Agriculture encourag¬ 
ed inquirers in various countries to adapt the methods of applica¬ 
tion of dilute sulphuric acid to local conditions of agriculture. 

Moreover, the questions here raised could form the object 
of methodical research in the special Stations which, besides docu¬ 
mentation and propaganda work, prosecute researches on the biology 
■of weeds and on the various processes of control cultural, mechanical, 
physical and chemical. 

E. Rabate, 

Inspector General of Agriculture, 
Paris. 


3 ;— Mu ing. 
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PROCEEDINGS OF THE INTERNATIONAL 
SOCIETY OF SOIL SCIENCE 


Papers. 

THE EFFECT OF LIME AND FERTILISERS 
ON THE POTASH CONTENT OF SOIL AND CROP* 

During the past 25 or 30 years many thousands of soil and crop 
samples have been analysed by the various experiment stations in 
the United States. Many of these analyses have been published in 
bulletins, books and journals. In some cases authors have compiled 
analyses from various sources, including work done in foreign coun¬ 
tries. Probably in the majority of cases no record has been made of 
the type of soil, or of the fertiliser treatment that was given to the 
particular crop from which the sample was taken* It is well known,, 
however, that the composition of the crop may be distinctly influenced, 
by the fertiliser treatment, and since it has become quite customary 
to calculate the amount of plant food removed by a given crop by' 
reference to such tables of analyses, the importance of having re¬ 
liable information with regard to the soil type and fertiliser treatment, 
is at once apparent. Otherwise the value of such calculations may 
well be called in question. 

If, for example, the dry stalks of com (maize) grown under’ 
one condition shew on analysis 1 per cent of potash and under 
different conditions 3 per cent of potash, how can one fairly calcu¬ 
late the amount of potash removed by one ton of the stalks .grown 
under average conditions without knowing which sample most nearly 
represents this average condition ? In the one case a ton of the stalks 
would remove 20 pounds of potash and in the other 60 pounds. 

In studying the analyses of crops from the nitrogen availability 
experiments at the New Jerse}^ Experiment Station, it became evi~ 

• dent that in many cases the compositions of the crop had been dis- 
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tinctly influenced by tbe fertiliser or lime treatment. Since these 
experiments have established conditions which are especially favour¬ 
able for such a study, it seems well to record some of the results ob¬ 
tained from field experiments which have been in progress since 1908. 


Plan of Experiment. 

In connection with the nitrogen availability work, 40 one- 
twentieth acre plots have received definite fertiliser treatments an¬ 
nually. Twenty of these have been limed (carbonate) at intervals of 
five years, and 20 have received no lime treatment during the period. 
Some of the plots have received no fertiliser, some have received 
one ingredient only, some two, others two plus farm manure, and still 
others three of the common fertiliser ingredients both with and with¬ 
out manure. 

The soil is a loam of fair quality, which had not been farmed 
for some years preceding the starting of this work in 1908. 

With the completion of 15 years work, which includes the crop 
of 1922, samples of soil were taken from these plots (1) and their 
potash content was determined. Potash has also been determined 
in the com stalks taken from these plots in 1923, and in samples 
of some other crops from these plots as indicated in table 2. 

Potash est Soils. 

Table 1 shows the fertiliser and lime treatments that these plots 
have received and also the percentage of potash in the soil and in the 
corresponding crop. An examination of the figures for the soils 
shows that in nearly every case the percentage of potash is lower in 
samples from the limed than from the unlimed series, the average 
for the limed plots being 1.088 per cent and for the unlimed 1.268 
per cent. The differences noted here can hardly be due to accident 
but must be attributed to the differences in treatment. The lower 
percentage of potash on the limed series is undoubtedly due, in 
part at least to the exchange of bases, the lime of the applied lime¬ 
stone taking the place of the potash in the soil. Since the crops 
on the majority of these limed plots have been only slightly larger 
than those on the unlimed series, the difference could hardly be attri¬ 
buted to the greater utilization of potash on the limed series. 

(i) Samples taken to the depth of about 6 2 /$ indies. 
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On the other hand there are differences within the series which 
are probably due to inequalities in the soil or to errors in sampling, 
or both. That these differences within the series are not due to 
the potash treatment is shown b} 7 comparing the results from plots 
2 and 3 tmlimed (A's) with 2 and 3 limed (B J s). Plots 2 A and 2 B 
have received annual applications of muriate of potash equivalent 
to 320 pounds per acre for about 15 years, whereas plots 3 A and 3 B 
have received no potash fertiliser during this period. It null be noted, 
however, that in the case of 2 A and 3 A the difference in potash con¬ 
tent is easily within the limits of experimental error ; the same may be 
said of 2 B and 3 B. To take another example, plot 4 B receives the 
annual application of muriate of potash and plot 5 A receives the 
same plus an annual application of manure, which adds about as 
much potash as the muriate (160 pounds per acre), but on analysis 
5 A shows a lower percentage of potash than 4 A. In this case the 
difference may be due, in part at least, to the fact that 5 A has 
always yielded larger crops than 4 A, as shown by the total potash 
removed. 

In case of plot 7 A which receives no fertiliser it would appear 
that the potash content of this soil has been distinctly depleted during 
the 15 years, for it now 7 contains only a little over half as much as 
plots 6 A and 8 A, these being the plots which touch it on either 
side. There are other differences which should probably be explained 
on the ground of a difference in location rather than differences 
in treatment. For example, plot 14 A contains 1.65 per cent po¬ 
tash and 15 A, 1.034 P er cent potash, but these plots are separated 
from one another by tw r o one-twentieth acre plots, and furthermore 
14 A occupies. a little lower ground' than 15 A. 


Potash w y as determined in 

certain of the subsoils {6-13 in.) with 

the following results : 



Plot 

Unlimed 

(A) 

Limed 

(Bi 

No. 

per cent 

per cent 

2 , ....... . 

. . . 1.467 

1.178 

O. 

. . . 1.569 

1.383 

7 . 

. . . 1.122 

1.046 

14 ........ . 

. . • 1-530 

1.399 

20• 

- . • 1-399 

x.159 

Average .' ■ „ * . « . . 

. . . 1.417 

1-233 
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Potash Content of Corn Stalks. 


When we study the percentage of potash in the stalks from the 
different plots, we find a much greater difference than was found 
in the soil. A comparison of the results for the two sections shows 
that in the majority of cases the percentage of potash is higher in 
samples from the unlimed than from the limed section. It will be 
recalled that this same relation exists between the soils of the section, 
but it hardly seems possible that this difference in the soils is great 
enough to influence the potash content of the stalks to the extent 
that is here noted. 

Attention may be called to some of the striking differences. 
For example, sample 2 A contains approximately one and a half 
times as much potash as 3 A, and 2 B contains over three times as 
much as 3 B. Samples 6 A, 10 A and 12 A contain close to eight 
times as much potash as sample 3 B. Sample 13 A contains the 
same amount of potash as 13 B, and 14 A the same as 14 B ; on the 
other hand 15 A and 15 B differ by about .3 per cent; although they 
are quite close together and have received the same potash treatment. 
Samples 7 A and 7 B (no fertiliser) contain about .6 per cent po¬ 
tash while samples 6 A and 6 B, the adjoning plots respectively 
on the one side, and 8 A and 8B the adjoning plots respectively 
on the other side, contain about 2.75 per cent potash. 

The lowest percentage of potash is .436, representing sample 3 B, 
which is equivalent to 8 % pounds of potash to the ton of stalks ; 
the highest percentage shown is 3.208 for sample 12 A, which is 
equivalent to 55.6 pounds of potash to the ton of stalks. 

There is a considerable variation even where the potash treat¬ 
ment has been uniform. Samples 9 A, 10 A, and 12 A show over 
3 per cent of potash, whereas sample r7 A, which receives the same 
amount of muriate of potash as the others shows only 2.28 per cent 
of potash. It is difficult to reconcile some of these differences. 
That it cannot be due wholly to the natural supply of potash in the 
soil is indicated by the fact that the soils from 16 A and 16 B contain 
almost exactly the same amount of potash, whereas the stalks from 
these two plots differ by almost .75 per cent. Neither can it be 
attributed to a difference in the amount of available nitrogen, for 18 
A receives a large excess of available nitrogen, whereas 19 A receives 
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•no nitrogen, but the potash content of the stalks is very' nearly 
the same in each case. 

It seems worth while to call attention to the fact that for the 
•tmlimed section the samples from the six plots which have received 
a basic nitrogenous fertiliser (NaN 0 3 , Ca(NG 3 ) 2 or CaCn 2 ) give an 
.average of 2.896 per cent potash, while the samples from the five 
plots that have received an organic nitrogenous fertiliser give an aver¬ 
age of 2.233 per cent potash. For the limed section the corresponding 
figures are 2.267 and 2.177 per cent potash. In this connection 
it is interesting to speculate as to whether, through an exchange 
of bases, soil potash was released and in turn taken up by the 
plant. 

The average percentage of potash for all samples from the unlimed 
section is 2.343 P er cent, and the average for all from the limed sec¬ 
tion 1.972 per cent. Here’we may raise the question as to why stalks 
from the limed section should contain less potash than those from the 
unlimed section. It may be that the repeated applications of lime, 
having helped to reduce the potash content of the soil, particularly 
the more readily displaceable portion of it, discouraged excess (luxury) 
consumption of this ingredient. With our present knowledge a posi¬ 
tive answer cannot be given. It may also.be that on the limed sec¬ 
tion a part of the plant's basic requirement has been met by the 
utilization of lime to the exclusion of a part of the potash. Determi¬ 
nations of the lime content of the plant ma3^ throw some light on 
this point. Dime was determined in a limited number of samples 
from both the limed and unlimed sections, and without exception the 
percentage of lime (CaO) is higher in samples from the limed than from 
•the unlimed section ; with one exception the reverse is, true of the 
potash. Further work should be done on this point but this gives, 
•some ground for believing that in the presence of a liberal supply of 
.lime the plant may take less potash than w T here the supply of lime is 
limited. The comparative lime and potash figures are shown in 
Table 2. 

Reference to the columns showing pounds of potash removed per 
acre by the corn stalks, makes it clear that there is a wide variation' 
in the amount thus removed, the lowest for the tmlimed series being 
•5.04 pounds and the highest 104.22 pounds per acre ; the lowest for 
'the limed series , is 10.99 pounds and the highest 106.49 pounds per 
acre. , , 
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Table 2. — Lime ( CaO) and Potash (K z O) in Corn Stalks 
from Limed and Unlimed Plots. 


Plot No. 

CaO in Stalks 

K,G in Stalks 

Unlimed 
per cent 

Timed 
per cent 

Unlimed 
per cent 

Timed 
per cent 

3 ....... . 

0.823 

0.3S5 

1.406 

0.426 

10. 

0.660 

0.SS1 

3.181 

1.832 

Ui * and 22 . . . 

0.694 

0.918 

2.112 

1.362 

35 * » 38. 

0.751 

0.800 

2 .S 97 

3.210 

42 * ^ 45 ....... . 

O 

CO 

4 - 

4 * 

1.151 

1 1- s 44 

; °' 9 % 

Average . . . 

0-754 

1 

0.907 

2.288 

; 1*55? 

i 


The first number in each case represents the unlimed plot. 


Plots 8 to 15 inclusive received like treatment with reference to 
potash, and the average amount removed in the stalks from these 
plots, on the tmlimed section (plot u A omitted from average), is 
76.7 pounds per acre, the average amount removed in the stalks from 
plots 8 to 15 of the limed section is 72.6 pounds per acre. The 
average for all the plots in the unlimed section is 63.54 pounds 
per acre, and the average for all in the limed section 67.16 pounds 
per acre. 

The stalks from plots 8 to 15 of the limed section yielded, with 
slight exception, somewhat over 50 bushels of com per acre. Thus 
it appears that the stalks from a 50 bushel crop of corn will remove 
about 75 to .100 pounds of potash. To this must be added about 
12 pounds for the 50 bushels of grain. This brings the total amount 
well above the amount usually estimated for a 50 bushel crop of 
corn. The figures clearly indicate that in the case of some crops,- 
or part of crops, it is useless to undertake to calculate the amount 
of potash removed by the crop unless the soil conditions and crop' 
treatment are definitely stated. 

Potash in Other Crops. 

Determinations of' potash have been made in other crops or 
parts of crops, from certain of these plots. The samples on which 
determinations were made, were w r heat straw, oat straw, oat grain,, 
timothy hay and com grain. The details of these analyses will not, 
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be given here. It will suffice to state that the influence of the 
fertiliser and lime treatment is not as clearly and consistently reflected 
in the composition of the small grained plants as it is in the compo¬ 
sition -of the com stalks. Nevertheless even here applications of 
potash salts increased, and applications of lime decreased, in most 
instances, the potash content of the crop. 


Summary. 

Potash was determined in soils from a number of plots that had 
received definite fertiliser and lime treatment for a period of 15 years. 
It was also determined in several crops, or parts of crops, grown on 
the plots from which the soil samples were taken. 

For the series of plots having parallel fertiliser treatment for 
the limed and tinlimed sections, the percentage of potash in the soil 
was slightly lower, in nearly all cases, for the limed than for the un¬ 
limed section. 

The fertiliser treatment does not appear to have had very much 
influence on the potash content of the soil. Such variations as are' 
noted are to be attributed, in the main, to natural variations in the 
soil or to limitations in the methods of sampling. 

There is a consistent variation in the percentage of potash in 
the corn stalks grown on the limed and unlimed sections and with 
the different fertiliser treatments. 

The average percentage of potash in the stalks from 20 limed 
plots is, approximately, 0.4 per cent less than the average for the 
stalks from 20 limed plots. 

The lowest percentage of potash found in the stalks was 0.426 
per cent, and the highest 3.208 per cent. 

It would appear that a 50 bushel crop of corn (maize), grain and 
stalks, will remove from the soil about 100 pounds of potash. It has 
been shown that the potash content of some crop, at least, is greatly 
influenced by heavy applications of potash salts and this emphazises 
the importance of carefully stating the conditions under which crops 
are grown when reporting percentages of plant food constituents in 
the crops. 

J. G. IvIpman, A. W. Blair and 
, 1 A. £. Prince. 
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ON THE PERMEABILITY OF CLAY SOILS. 

I, — The formulation of the- question and the methods of the 

INVESTIGATION. 

In my earlier investigations i) I established the fact that the 
suspensions of the finest particles of soil produced from acid soils 
are much less sensitive to electrolytes than are the clay suspensions 
of neutral soils and soils containing CaCO s . There is also the circum¬ 
stance that the coagulation of the former cla}^ suspensions is hindered 
much more powerfully by NaHC 0 3 , if this is in the solution together 
with calcium salts. As the permeability of the soil is connected 
with its degree of dispersiveness, it is conceivable that the low perinea- 
bility of podsol soils, as regards water, is connected with the reaction, 
and consequently also with the formation process of these soils. The 
numerous data of analyses of podsol soils of various districts show 
that the development levels of different depths have also different 
mechanical and chemical composition. In this respect the podsol 
soils both of the Caucasus, which have developed at a yearly temper¬ 
ature of 12° C., and of the Italian Apennines, form no exception. The 
upper levels of the soil (A 2 -j- A*) have not only lost their finest 
constituent parts, but also considerable quantities of Na and K, 
and even the coarser grains of the felspar and other minerals. The 
surface of the felspar of the upper level is always covered with a white 
or grey weathering skin. The Na 2 0 — and partly also KJJ — content 
of the skin is considerably reduced (i). The whole upper level (A x -f- A 2 ) 
has in some cases lost as much as 0.25 % K 2 0 and 0.5 % Na 2 G, 
which, calculated on 1 hectare, means very large quantities of NaHCC^ 
and KHCO3. now a ^ so actually in the underground and 
surface waters very large Na 3 0 and K z O contents, which have a 
detrimental effect on the physical qualities of the soil, and may reduce 
its permeability for water. The content of NaHC 0 3 is especially 
high'in the brown forest water, often exceeding 0,1-0.25 g. per litre, 
i e., it reaches a concentration of about 0.0012-0.0030 n, which 
already has an injurious effect. 

1} The work had to be abbreviated for editorial reasons; the literature , cited by 
the .author is appended at the dose of the essay. 
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The object of the investigation was to find out the factors which 
irednce or increase the permeability of various kinds of podsol soils. 
The experiments were carried out with different levels of the podsol 
-soil, especially with marl loams. The latter are often found in Tatvia, 
and are to be regarded as mother-stone loamy podsol soils. All the ex¬ 
periments were carried out with pulverized air-dried soil, granulated 
through a I mm. sieve. Grains of 1-2 min. diam. only were used in 
tests regarding the permanence of the struc¬ 
ture of the soils, the finer constituent parts 
being sieved off in this case. 

After numerous preliminary tests, I found 
the following apparatus the most suitable (Il¬ 
lustration 84). The apparatus consists of a 
bottle or Erlenmeyer flask, a little tube with 
perforated end (the perforation is very simple 
to carry out on a spirit lamp with a blow¬ 
pipe) and a round flask containing 100-400 
,ccm. Instead of the latter, a bottle with a 
perforated stopper can be used. A glass tube 
6-8 cm. long hj 0.8-1.o cm. diam. comes 
into the stopper. I used 10 g. of soil for 
the tests. The soil came into the tube, 
the perforated end of which was covered 
’with a little wadding. It is an advantage 
■also to draw the wadding into the hole 
with the aid of a small wire. The tubes 
were the usual 16 cm. long and 1.6 cm. dia¬ 
meter. These glasses are also advantageous 
because their diameter is 2cm 2 , which fa¬ 
cilitates the calculation of the filtrate corre¬ 
sponding to the depth of the water layer, 
as the deposits are designated: .2 ccm. of 
the filtrate corresponding to 10 mm. of the 
deposit.' 10 g. of soil occupy about 4.5-56 

cm. of the length of the tube, according to the density of the 
soil.' In filling the soil into the tube I mixed it up again by 
turning' the tube round. After filling, the little tubes were 
furnished with a rubber ring, a piece cut- off a rubber pipe, with 
an . edge' which was not smooth, so that the air should not be 
.cut off. The rubber ring ■ does not allow the little tube to sink into 



Fig. 84. — Apparatus 
for investigation of per¬ 
meability.. 
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the bottle or Erlenmeyer flask. Then the tube is filled with water 
over the soil, up to 12 cm. from the lower end of the tube. The third 
part of the apparatus is a round flask, which holds water to a certain 
height. The little flask is filled with w T ater or with the salt solution to 
be examined, and stuck into the tube neck downwards. If the water 
in the tube sinks so far that air comes between the tube and the neck 
of the flask, then, the air will immediately penetrate into the flask, 
and a sufficient quantity of water will flow out into the little tube to 
again shut off the neck of the flask from the air. The principle of 
the apparatus can also be adapted to sand and other materials easily 
permeable by water; in this case a larger bottle must be used, into 
which the little tube goes, and a larger round flask for holding the 
water or salt. In this case the round flask must be fixed to a support, 
as the little tube ma}’ break in pieces if the flask contains more than 
400 can. of liquid. In order that the -water can easily flow- out of 
the flask into the tube, the neck of the flask must have a diameter 
of about 0.S-1.0 cm., and be cut off obliquely* at the end. 

After a few preliminary experiments I have found the best 
amount to be 10 g. of soil in conjunction with a depth of filtering 
material of about 5 cm. If the filtering layer is deeper, then relative¬ 
ly small quantities of filtrate are obtained; if the latter is smaller, 
however, then the finest constituent parts of the soil are many times 
vigorously washed, and those salt solutions which increase the degree 
of dispersiveness filter even more quickly than distilled water. This 
circumstance is of especial significance in the experiments with « Gley » 
soils : thus, for example, the filtration through a layer of « Gley » soil 
5 cm. deep was distinctly retarded by a 0.0001 n NaHC 0 3 solution, but 
the filtration through a la} r er 2 cm. deep of the same soil was furthered 
because in the first case the pores were stopped up by the finest consti¬ 
tuent parts of the soil, whereas in the second case these finest consti¬ 
tuent parts were washed out, and filtration consequently increased. 
The quantities of -water filtered through the soil were measured, the 
measurement being for the most part carried out once a day. . In the' 
tests extending over several months, even two years, the measure¬ 
ments were carried out more seldom, ever}’ two days, and in some 
cases every twenty days. 

With good mixing of the soil, and good filling, the parallel measure¬ 
ments give mostly correspondingly good results, especially good with 
marl loams and neutral soils. With very add soils, the deviations 
lo the parallel determinations are greater, especially with the examina- 
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tion of such solutions as increase the degree of dispersiveness of the 
finest constituent parts of the soil. The differences in the quantities 
of filtrate are in this case particularly great for a single day, whereas 
the total quantity of filtrate for a longer period shows small differences 
in the parallel determinations. The alterations in permeability 
apparently are here very erratic, being suddenly reduced or increased. 
Thai is quite comprehensible; if the finest particles are taken out of 
the soil with the filtrate, then stopping up or freeing of the pores 
occurs, which requires no special explanation. The methods described 
for investigating permeability cannot give results which are equal in 
accuracy to those obtained by the methods of analytical chemistry. 
Still, even with these methods, very many complicated questions can 
be answered. This method withal is very simple, requires no ex¬ 
pensive apparatus, no great space, and is suitable for earning out 
very numerous parallel examinations of long duration. In the simply 
equipped laboratory I have carried out up to now about 300 such 
examinations, lasting at least a month each, which have already led 
to many important conclusions, and these I will consider briefly in 
the present work. 

With such an apparatus, the influence of the water pressure 
on filtration, and the stopping up of the pores, can be demonstrated 
in lectures, by the use of quartz sand (grains about 0.15 mm.) as a 
filtering layer and diluted clay suspensions for filtration. To obtain 
greater water pressure, instead of the little tube a longer piece of 
corresponding glass tube can be used. 

II. — Experiments with marl loams. 

Three ■ different kinds of marl loam have been examined. I. 
Band clay of about 3 m. deep, with a CaCCX content of 28.37 %• 
The sample of soil originates in the district of Tuckum, In the neigh¬ 
bourhood of Renge. II. Band clay from the neighbourhood of 
Kauzmiinde, of a depth of 50-60 cm., CaC 0 3 content 4.02 %. On 
the band clay was a little changed neutral soil similar toRend- 
zine soil. The 0 aCO 3 content of the deeper layers of band day rises 
to 20 % ; therefore the upper layers of the band clay must be consid¬ 
ered as pretty strongly washed out, having lost up to 16 % of their 
original CaC 0 3 contents. III. Unstratified marl loam of a depth 
of 60-70 cm., from the neighbourhood of Ktirsichi, district of Gold- 
ingen. - Typical podsol soils have already formed on the marl loam. 
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All three marl loams mentioned are very rich in the finest constituent' 
parts of soil, clay particles which do not deposit in the course of 24 
hours from a suspension 10 cm. deep ; this is particularly so with the 
last two samples of soil. This is seen from the following data: 


Tabue I. — Mechanical composition of the marl loam . 


X 

Size of grain *) in mm. 

1 

Time of deposit : 

1 1 i 
1 

11 j 

in 


f 

% j 

% j 

; % 

1 — 0.05 mm. j 

1 minute j 

6.47 | 

i 

7.24 j 

48.57 

0.05 — o.ox mm. 

IO B j 

16.48 j 

19.0 

14.03 

0.01 — 0.005 nnn. 

6 hours | 

41.91 1 

! — 

i 

> 17.11 

0.005 — o.qgx mm. 

24 ■> 

n.70 

73.76 

| 5 * 7 ^ 

under — 0.001 mm. 

! 

: 

23*44 ■ 

J — 

j i 4* 6 3 


The size of grain is designated after Prof. W. R. Wmj&Mj, Nachrichten der Akadanie" 
PetroffsJtaja 1889. The microscopic check has shewn that the size of grain is somewhat 
different, thus for example, particles whose diameter is rather smaller, about 0.003 mm, 
are deposited in 6 hours. The samples of soil were in this case prepared for mechanical 
analysis by heating slowly' with a few drops, of NH S . The CaCO s was not separated. All 
further mechanical analyses carried out in this treatise are obtained with ammonia- 
without heating. The samples of soil were however prepared by treatment with NaCl- 
normal solution after Prof. K. Gkdroiz. 


The two first marl loams contained no constituent parts which 
were larger than 1 mm., the last sample contained 17.2 % of such; 
these particles were, however, granulated, and for the tests only soil 
was used which had been put through a 1 mm. sieve. 

Although the loams contain fairly large quantities of constituent 
parts which were not deposited in the course of 24 hours, yet the 
ultra-mechanical constituent which is not deposited within three weeks 
could not be obtained by treating the soil several times with normal 
NaCl solution in accordance with the methods of Gedroiz (2). After 
the washing out of the NaCl, fairly large quantities of Ca ions passed 
over into the solution, by which the finest constituent parts were 1 
pretty quickly coagulated. The explanation of this fact must indeed 
be sought in the influence of the NaCl on the CaC 0 3 ; this raises 
the hydrolytic decomposition of the CaC 0 3 . My last investiga¬ 
tions show that with NaH 0 O 3 and NH 3 better results can be obtained, 
'.because the NaHC0 3 and NH 3 reduce the hydrolysis of CaCO r 
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(a) Experiments with hand clay of the deeper layers of soil from 
Renge. — The results are to be seen from the curve of Illustration 85, 
in which the quantities of filtrate which passed through the soil in 
the first 21 days are set out graphically. The quantities of filtrate 
are shewn on the ordinate axis, the days on the abscissa axis. The 
experiments were carried out with : I. distilled water, II. saturated 
Ca (HC 0 3 ) 2 solution of about 0.02 normality; the solution also 
contained free C 0 2 , III. CaSOq solution of 0.012 normality' .IV. with 
water saturated with CO, (about 1 g. C 0 2 to the litre). 

The permeability was lowest for distilled water, but also very 
constant at about 3 ccm. per day; only in the last -weeks of the ex¬ 
periment did the permeability rise to 4 ccm. per day. 

The permeability for Ca(HC 0 3 ) 2 solution -was also low; it was 



Fig. 85. — Experiments with band day from Renge. 

I... Distilled water. 

II. - 0.02 n Ca {HCO3)- solution. 

HI. - 0.012 n CaS 0 4 solution. 

IV. CO2 = solution about 0.5 = i g. CO2 per litre. 


Left = Total quantity of filtrate in 21 days. 

only at the end of the experiment that a quick rise of permeability 
was noticeable. 

The greatest quantities of filtrate were obtained with CaS 0 4 
solution; in this case also a quick rise in the permeability is observ¬ 
able at the end of the experiment. 

With water saturated with C 0 2 a quick increase in permeability 
was produced in the first nine days of the experiment; afterwards 
the .permeability became gradually lower. 

' (b)' Experiments , with hand clay from Kammnnde . (CaCQs — 
4,02 %. : The results of the experiments ate graphically represented 
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in Illustration 86. These come very near to those of the first band clay, 
especially with distilled water. The influence of the electrolytes 
0 aSO 4 and Ca(HC 0 3 ) 2 was in this case greater from the very be- 



Fig. 86 . — Experiments with marl loam from Kauzmiinde. 

X. ... Distilled water. 

IX. - 0.02 n Ca(HC0 3 )2 solution. 

III. - 0.012 n CaSC>4 solution. 


IV. 4*4—44—r CO2 solution about 0.5 = 1 g. per litre. 

Deft — Total quantity of filtrate in 22 days. 

'ginning. With water,saturated with CO, a strong rise in permeability 
was. here produced at the beginning followed b} r a correspondingly 
rapid fall from the 8th day. 

(c) Experiments with nibble marl loam , on which podsol soil is 
_ formed, •—The results are graphically represented in Illustration 87. 
The permeability of the rubble loam was on the whole higher than that 
of the first tnro band clays. There was a particularly steep rise of 
permeability at the beginning, under the influence of gypsum, and 
on the 5th day it reached the extent of 75 cm. per day. It is 1 charac¬ 
teristic that in this experiment the permeability was not increased 
at all under the influence of the Ca(HC 0 3 ) 2 solution. The experiment 
with Ca(HC 0 3 ) 2 solution lasted 30 days, the others several months 
(The curve only shows the data for the first 60 days). After 36 days 
the soil in the little tube was stirred by a wire, which however had no 
special influence on the permeability, in fact pronounced reduction 
of permeability took place in the experiment with distilled water. 
From the 40th ■ day onwards the CaS 0 4 solution and distilled water 
; still remaining in the little tube was replaced by a 0.01 ; n solution of 
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Ca(OH) 2 . The permeability for Ca(GH) 2 solution after gypsum 
mounted very steeply and afterwards for four months, to the end of 
the experiment, kept constant at 55-50 cm. per day, 

No influence of the Ca (OH) 2 solution, after distilled water, was 
observable in the course of 8 months. Not until then did the per¬ 
meability rise somewhat, up to 6 ccm. per day, and not until after 16 
months did it reach the height of 7 ccm. per day. At first the Ca (OH) 3 



Fig. 87. — Experiments witli rubble marl loam from Kursisdii 
I. Distilled water. 

II. -- 0.01 n Ca(11003)2 solution, interrupted after 31 days 

III. .— 0.012 n CaS 0 4 solution. 

_j__i—j—!—Continuation of the experiment with o.oi n Ca(OH) 2 
solution. The soil was stirred after 36 days. 


was greatly absorbed by the marl loam, and the filtrate was not co¬ 
loured with phenolphtalein until after I y 2 months, when more than 
200 ccm. Ca(OH) 2 solution had already passed through the layer 
■of soil. Even after the Ca(0H) 2 had appeared in the filtrate, no 
alterations in permeabilit}^ were observable, with the exception of 
the increase of the quantit}- of filtrate by 0.2 ccm. per day. Several 
special investigations were carried out regarding the influence of Ca' 
(HCO s ) 2 on the nibble loam, from which it can be established that 
the permeability for these electrolytes is very small. Closer examina¬ 
tion of the filtrates showed that they contain NaHC 0 3 , and'in pretty 
high concentrations, at the beginning as much as 0.0035 after a 
month about 0.0015 n > and even 8 months still 0,0004 n. Experiments 
with other levels of the podsol soils gave much lower NaHC 0 3 content 
in The filtrate. It may be assumed that the NaHC 0 3 content also 
has an effect on the alterations of the Ca(HC0 3 ) 2 concentrations,: 
in the filtrate through marl loam the latter, after 8 months, was 
only of 0.00x8 normality, whereas the filtrates through other 
levels of Podsol soils showed concentrations of Ca(HC 0 3 ) 3 of 0.0028- 

4 —- Agr, ing, . . 
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0.0040 normality. As NaHC0 3 has the same anion as Ca(HC0 3 ) 2 , 
it favoured the separation of CaC 0 3 . In the filtrates through the 
upper levels of the podsol soils the NaHC 0 3 content was at the be¬ 
ginning only of o.oox normality ; after 8 months, however, in the 
filtrate through level A = 0.0003 N., through level B = 0.00004 N. 

The filtration of 1 litre of Ca(HC 0 3 ) 2 solution through a layer of 
marl loam X cm. deep produced the following quantities of K 2 0 and 
Na 2 0 per 100 g. soil: 


i 

K S Q 

1 I 

NagO 


g* 

l «■ 

Band Clay from Renge. 

O.OO96 

i 

0.0057 

Stony marl loam from KdirsiscM .. 

O.O03S 

< 0.00S5 


These data show that the rubble marl loam really contains greater 
quantities of hfa 2 0 than the band clay from Renge, which, in the 
experiment conducted, may have had an effect on the permeability 
for the Ca(HC 0 3 ) 2 solution. The influence of the gypsum solution 
on permeability must have been more favourable, because in this 
case no NaHC 0 3 can have arisen as a product of chemical change, 
only Na 2 SO + . 

Illustration 88 gives a graphic representation of the effect of the 
0.01 n Ca( 0 H) 2 solution on the permeability of the rubble loam (Tine C); 
although the experiment was continued for longer than 6 months, the 
permeability never rose particularly steep and high, and the greatest 
quantity of filtrate was only 15 ecm. per day. In the course of the 
experiment reduction and increase of permeability was observable 
several times. It is characteristic that the permeability was smallest 
at the beginning of the experiment, between the second and sixth 
days. The data obtained shows that the permeability of the marl loams 
for distilled water, and also for the electrolytes examined, even in- 
experiments of very long duration, does not increase, although great 
fluctuations are observable in the permeability. In all cases the per¬ 
meability was raised by gypsum solutions, also the permeability for 
Ca( 0 H 2 } solution was much greater (10 times) after gypsum than after 
distilled water. It must be pointed out that in all the experiments 
with marl loam the filtrates were perfectly clear, without any cloud¬ 
iness. I tried to filter clay suspensions of the finest constituent parts 
of soil of add podsol soils through marl loam, but in these cases also 
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tlie suspensions were already coagulated on the surface of the filtering 
bed, and did not even penetrate into the loam if the depth of the 
filtering bed was reduced to 2 cm. ; the suspensions filter almost as 
quickly as distilled water. As permeability was favon rably influenced 




Fig. 88 . — Permeability of the 3 levels of Podsol soil for 0.0121 Ca(OH} 2 
solution in 185 days. 

-Eevel A: After 6 days the permeability is already? almost 

completely interrupted, after 30 days completely interrupt¬ 
ed, and does not rise again. 

—. Eevel B : The permeability is interrupted after 31 days, but, 

afterwards rises again. 

..... Eevel C: The permeability is not interrupted. 


by gypsum solution, I made thorough investigations with gypsum and 
baud day from Renge. The following concentrations of gypsum were 
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examined : 0.012 n, 0.006 n, 0.003 n, 0.0015 n, 0.0007 n > and distilled 
water was used as control. At the beginning the permeability was much 
increased by the first four concentrations of gypsum, by the highest 
concentration up to as much as 30 cm. per day, but afterwards the 
permeability fell gradually. and the differences were equalized. The 
permeability for distilled water after 40 days was 3 ccm. per day, for 
gypsum solutions, even the weakest, 6-10 cm. per day. After 
40 days the gypsum solutions were replaced by 0.01 n, solutions of 
Ca(0H) 2 and the experiments continued for another 3 months. The 
permeability for Ca ( 0 H) 2 was considerably increased in those samples 
through which Gypsum solutions of 0.0015-0.012 n were previously filter 
ed. The quantity of filtrate with Ca(0H) 2 in the sample after the weakest 
concentration of gypsum, 0.0007 n > was even smaller, although in 
the filtrate from this sample also traces of Ca(OH) a were noticeable 
after a month. Before the appearance of Ca (OH) 2 in the filtrate, 
great fluctuations of permeability were observed, from 1-6 ccm., 
per day and on 3 days the permeability was even completely inter¬ 
rupted, which points to the stopping up of the pores of the soil, and 
afterwards unstopping. At the close of the experiment the permeabil¬ 
ity for Ca(OH) 2 , after the four stronger concentrations of gypsum, 
reached 14-27 cm. per day, after the lowest concentration 5 ccm., 
after distilled water 7 ccm. per day. 

With band clays I and II (from Renge and Kauzmiinde) I made 
tests, after the gypsum and (Ca{HC 0 3 ) 2 solutions, with distilled water. 
The tests lasted only 10 days, the permeability- was considerably 
reduced. 

Finally, tests were again made with the rubble loam with different 
concentrations of NaHC 0 3 .The results of these tests are not graphic¬ 
ally represented, but they speak for themselves. 

NaHC 0 3 in the concentration of‘ 0,05 n greatly reduced the 
permeability. The experiments with 0.001 n NaHC 0 3 solution and 
distilled water were carried out twice with good corresponding results. 
All other concentrations of NaHCO s which were examined reduced 
the permeability, with the exception of the concentration of 0.00003 n, 
with which the permeability was almost equal to that for distilled 
water. It is hardly probable that such weak NaHC 0 3 solutions as 
0.0000001 n could so strongly influence the permeability; it may be 
that in this case other factors, remaining unknown, w T ere decisive. 
The filtrates in all these experiments were also perfectly dear, with 
the exception of the concentrations of NaHCO s of 0.001 normality; 
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Table II. 


1 - 
2 . 

3 - 

4 . 

5 - 

6 . 

7 * 

8 . 

9 * 

10 . 

11 , 

12 . 

13 • 


Experiments with nibble loam with different concentrations 
of NaHCO y 


Concentrations 
cf NaHCtb 
in terms of N/i 

■ Qnantites of the 

■ in 20 days In 

0.05 

S 

| 26 

O.QOI 

[ 1-7S 

O.OOI 

163 

0.0003 

j 171 

0.0001 

i i8 7 

0.00003 

l 246 

0.00001 

| 188 

0.000003 

1 160 

0,000001 

j 142 

0.0000003 

| M 3 

0.0000001 

i *75 

Distilled water 

j 202 

» 6 

| 280 


in this experiment a very weak opalescence, and in time a very slight 
deposit were noticeable. This was the only case in the experiments 
with marl loams. 

In my earlier treatise on the coagulation of day suspensions I have 
already given expression to the assumption that marl loam, under the 
influence of Ca(HC 0 3 ) 2 solutions, develops NaHCCL. In the investiga¬ 
tion submitted I have not indeed been able to establish the pronounced 
retarding influence on coagulation of the marl loam, still it may be 
assumed that in the filtration experiments the NaHC 0 3 raises the 
degree of dispersiveness and hinders filtration. This may be concluded 
also from the high NaHCG 3 contents of the filtrates on filtration of 
the Ca(H 0 O 3 ) solution. 

I have already established that the permeability of marl loams 
is raised more strongly by gypsum solutions than by Ca{HCG 3 ) 2 
solutions, especially those marl loams on which Podsol soil has 
already developed, and consequently larger Na* and K* ions from the 
transformed upper level have trickled through the soil. With the 
absorbed Na* and Eh ions gypsum gives no carbonic acid but sulphates, 
whose influence is different. In time, however, the permeability 
of the gypsum solutions is also reduced ; it is conceivable that in this 
case those Na*' and K* ions operate which arise on the hydrolysis of 
the silicate. That this hydrolysis takes place in, experiments extend¬ 
ing over several weeks can be seen from the fact that hydrocarbonates 
can be, found in this case in the gypsum solution which filters off, 
even if The filtering'soils contain no CaC 0 3 . 
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Experiments with loams free from CaCQ r 

For the experiment level B of the podsol soil was used, the same 
from which the clay suspensions were obtained with which the ex¬ 
periments regarding coagulation were carried out. The sample of 
soil was taken from the same place in the neighbourhood of Ktirsischi, 
from which also the rubble loam was taken, and w r as found directly 
over the latter. The content of CaO soluble in hot hydrochloric acid 
is pretty high, -namely, 0.93 %, though this loam after a few hours 
shows acid reaction on litmus paper. The explanation is to be 
sought in the very fine grained mechanical composition. The me¬ 
chanical analysis was carried out by the method of Prof. Gedroiz, 
in pursuance of which the the loam w T as first treated 15 times with 
normal NaCl solution. The mechanical composition was as follows : 


Table III. — Mechanical composition of the sample of soil. 


Slz* of graining. j 

Contents of little 
grains in % 

i _ o.o 5 

1 minute 

35-64 

0.05 — 0.01 

10 minutes 

7.56 

0.01 — 0.005 

6 hours 

| 12.12 

0.005 - 0.001 

24 * 

6.05 

0.001 - 0.00022 

3 weeks 

II.78 

bdow - 0.00022 

— 

| 23.63 


In this case the sample of soil was not heated. In the analyses 
with which samples of soil of the same loam were previously prepared 
by heating with >7H 3 , I only obtained 24.36 % of grains which were 
not deposited in 24 hours ; with the kind of preparation now used 
tins amount is raised to 35.41 %. 

It must be mentioned as a characteristic of the loam that it is 
fairly rich in K^O and Na.O, as is shown by the following data : 




! mo | 

NajjO 

I 

Dissolves in hot io % HC 1 .. 

! 

j 

o -555 % 

0.05 % 

II 

» in cold 0.015 n. HC 1 . 

0-015 % 1 

0.019 % 

in 

» out of 100 g. soil in i litre 0.02 a Ca 




(HC 0 3 ) 2 ! .. 

0.0042 g. 

0.0043 g. 
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TMs loam proved particularly sensitive in the experiments for 
permeability. The results of the examinations are shown graphically 
in Illustration 89. 



Fig 89 — Experiments with le\ el B of the PoJsol &01I from £jir»isdu. 

I . Distilled watei 

Xi -o 01 n Ca(HC03)2 solution 

III . o 012 n CaS04 solution 

H—^—j—i—h Continuation of the experiment with oom CafOHp 
solu ion Stirring up of the sample of soil on the 
36th! day 


Distilled water filters pretty well at first, but the quantity of 
filtrate ahead}'' reaches its maximum (22 cm, per da}") on the 5th day, 
and afterwards falls fairly fast after 30 days almost reaching o. The 
breaking up of the sample of soil, vliich was done between the 36th 
and 39th days, also had no effect. After 40 days the experiment 
was interrupted, and instead of distilled water 0.01 n Ca( 0 H) 2 solu¬ 
tion was used. TMs solution also had no influence, the permeability 
was not raised. TMs loam proved much more sensitive to Ca(HC 0 3 ) 2 
and CaS 0 4 solutions. The permeability was greatest for gypsum 
solutions and on the 4th day reached the quantity of 102 ccm per 
day, wMch must be described as a very great amount. The permeabil- 
bility fell very fast in the following days, however, and the breaking 
up of the soil then carried out had no effect. After replacing the 
Gypsum solution with Ca(OH) a the permeability again rose rapidly. 
The permeability of the loam was also much increased by Ca(HC 0 3 ) 2 
solution, and with this did not become less so quickly as in the experi¬ 
ments with gypsum solution. 
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The influence of various stronger concentrations of Ca(HCQ 3 ),, 
solution on the permeability of the loam were also investigated. 
Illustration 90 shows the total quantity of filtrate in 21 days. Each 
concentration was examined in two parallel tests, and results were 
obtained which corresponded pretty well with each other. After 
2i days, instead of Ca(HCO s ) 2 solution, a 0.01 n solution of Ca(OH) 2 
was used. With this the permeability in all samples was very much 



Fig. 90. — Level B of the Podsol soil. Quantities of filtrate in 21 
days with distilled water and different concentrations of the Ca(HC 0 3 )- 
solution. 

No, 1 =* 0.02 n, No. 2 = 0.01 n, No, 3 = 0.005 a No. 4 — 0.0025 n, 

No. 5 — 0.0012 n, No. 6 == 0.0006 n, No. 7 ~ distilled water. 

reduced, and only after several months did it rise again in the first 
four tubes 'to 10-20 ccm. per day. The experiments were continued 
for 15 months. The general impression at the conclusion of the 
experiment was as follows: The permeability of the samples of soil, 
after previous filtration of Ca(H 0 O 3 ) 2 solutions of 0,02 n,o.oi nand 
0.0025 n, amounted to 7 - 15 ccm. per day, with which similar varia¬ 
tions were also observable in parallel examinations. The permeability 
for Ca( 0 H) 2 of the remaining samples of soil, after previous filtration 
of the remaining Ca(H 0 O 3 ) 2 solutions of 0.003, 0.0012 and 0.0006 
normal and also of the distilled water, was almost completely 
eliminated becoming not greater than 0.5 ccm. per day. 

Direct examination of the 0.01 n Ca(OH) 3 solution (illustration 83 ) 
showed that the permeability rose pretty quickly, on the 4th day 
attained 41 ccm. per day, but already on the 8th. day stopped almost 
completely, not to rise again until after 40 days. At the conclusion 
of the experiment the quantity of filtrate amounted to 3 camper day. 
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A 0.05 n and o.ooi n solution of NaHCO s were also examined. 
In 20 days the total quantity of filtrate amounted to: 


0.05 n NaHC 0 3 . 42 cent. 

0.001 n » ......... 123 can. 

Distilled water ........... 117 can. 


The filtrates after distilled water and 0.001 n NaHCCh were not 
quite dear, but opalescent, but with the 0.05 n NaHC 0 3 solution no 
solid constituent parts were washed out of the soil. It is interesting 
to note that the weaker concentrations of NaHC 0 3 exerted no retard™ 
ing effect on the filtration. 

The qualities of the loam examined are very bad in nature, it is 
therefore described as ff sticky ” and " builder's ” loam. Through 
the level of the loam mentioned, on the development of podsol soil, 
the washed out levels (A x 4 “ A 2 ) of the rabble loam are eliminated. 
The permeability of this loam is very greatly influenced by drying, 
as also by deeply penetrating freezing of the damp soil; if, however, 
the soil has been very damp for a long time, the permeability will 
be greatly reduced. The experiment carried out, which shows the 
increase of permeability with the Ca(OH) a solution after gypsum, 
leads to the assumption that the qualities of the loam mentioned 
can be improved by gypsum solutions. It is possible that the contents 
of absorbed K* and Na* ions in the loam are reduced by gypsum solu¬ 
tions. 

Experiments with humus levels. 

In these experiments great variety could always be observed after 
the reaction of the humus levels. The permeability of neutral samples 
of soil differs greatly from that of acid samples. 

For the first experiment a neutral soil from the neighbourhood 
of Sigulda was used. This soil contained 12.2 % of particles finer 
than 0.01 mm., 3.2 % humus, and 0.86 % CaCO s . The results, of 
the experiments are represented in Illustration 91. On the first day 
of the experiment the permeability for distilled "water reached 91 cent 
per day, but then became fairly quickly and considerably reduced, 
and amounted to only 9 ccm. per day on the 18th day. From 1 the 
18th to the 25th day 0.12 n gypsum solution mas used instead,'of 
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distilled water, but this did not exert any special influence; 

later, however, a o.oi n Ca(OH) 2 solution was used, by which 

the permeability was increased in the next y days to 80 ccm. 

per day. From the 32nd. day onwards distilled water was again 

used, and consequently 

the permeability was a- 

gain quickly reduced. j \ 

More thorough in- \ ■ | 

vestigations were made j \ j m 

with two other samples ** \ / M ^ 

of soil; the 1st similar ^ S / 

to the Rendzine soil is \ / ! V 

neutral, from the neigh- J \ / j \ 

bourhood of Kauzmiinde, I L ' v 

f I ujt 1 

containing 4.34 % humus j : \ 

and 043 % 0 aCO 3 ; the ' || \ f \ 

2nd soil is typical Pod- °°i \ : ■ 1 

sol soil, of a similar kind i \ ! J* 1 

to that whose clay su- !< \ 1 * „ ; 

spensions rvere mvesti- ,o| ^ V v ; 

gated in an earlier work. I \ \ J 

It contains 2.52 % of J 

organic matter, which, 

however, is but slightly Fig. 91. — Permeability of level A of the neutral arable 
decomposed and cannot sol! *' r02n Slgulda - 

really be designated as Distilled water 

humus. Lime-marl, rec- 0.012 n CaSo 4 solution. 

koned as CaCO„ amounts 111 . Continuation of the experiment with 

y m o.oi n Ca(OH}2 solution, 

to 0 . 25 ' %. The soil of IV, —*.—.—.—. Continuation of the experiment with 

course contains no CaC0 3 . diatakd water * 

The quantit}^ of CaO so 

luble in hot HC 1 amounts to 0.089 %* The mechanical composi¬ 
tion of the soil can be seen from the following data (see Table IV 


Fig. 91. — Permeability of level A of the neutral arable 
soil from Slgulda. 

I. - Distilled water. 

II. . Continuation of the experiment 

0.012 n CaS0 4 solution. 

Ill. Continuation of the experiment with 

0.01 n Ca(OH} 2 solution. 

IV. —*.—.—.—. Continuation of the experiment with 
distilled water. 


page 571. 

In comparison with the above mentioned marl loam, both the 
'soils mentioned have much coarser composition. Both soils were 
prepared for the mechanical analysis by treating the sample of soil 
15 times with NaCl 11 solution. This treatment was quite sufficient 
for the acid soil, but in the neutral soil the constituent parts which 
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Tabee IV. — Mechanical composition of both samples of soil . 


Size of grain in mm. 

Time of depositing 

Contents in % 

Neutral soil 

Acid soil 

1 — 0.05 

1 minute 

36.3 


0.05 - O.OI 

10 minutes 

; 33 * 3 ° : 

xS.xS 

0.01 — 0.005 

\ 6 hours 

xS.SS 

23.76 

0.005 —* 0.001 

24 :> 

3*33 

26 

0.001 — 0.00022 

3 weeks 

i 2.54 

6.35 

below 0.00022 


j 2.31 

3 * 3 ^ 


were not deposited in 6 hours still contained fairly large quantities of 
coagulated particles and organic matter ; the mechanical composition 
of this soil must therefore be fine grained. It is also characteristic 
that on washing out with salt solution, great quantities of organic 
matter from the neutral soil w T ent into solution, but very little from the 
add soil. The colour of the soils -was also dissimilar : that of the 
neutral soil almost black, of the acid bright grey. Also the contents of 
Na 2 0 and K 2 0 in the podsol soil were fixed : 


X a O I Na*Q 


Dissolves in hot HC 1 . I 0.165 % j 0.021 % 

» in cold 0.05 n HG. ! 0.010 % ' 0.0x3 % 

» out of xoo g soil per litre Ca (HCO3E. . . 0.0026 g! ! 0.0042 g. 


The results of the examination of the neutral soil with distilled 
water are represented in Illustration 92. 

The permeability at the beginning increased quickly, on the 
4th day it already reached almost 200 can. per day, which can be 
described as the maximum permeability for -water in my experiments 
with loamy soil. Afterwards the permeability fell quickly and by 
great bounds, and after 183 days it amounted to only about 0.2 can. 
per day; after another month no more filtration took place ; after 
3 months however, therefore 10 months from the commencement 
of the experiment, the lower part of the soil in the test tube began to 
dry up, although -water was present for 1 the whole time in the tube 
and' also in the. round flask. 
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The results of the examination of the neutral soil with o.oi n 
Ca(OH) 2 solution are represented in Illustration 93. The permeability 
for this solution was at the beginning even greater than 200 ccm. per 
day ; afterwards it was indeed reduced, but never fell below 15 ccm. 



Fig. 92, — Permeability of the tipper level of Pig. 93. — Permeability of the upper leve 1 
neutral arable soil from Kauzmtinde in 183 of the neutral arable soil from Kauzmiinde 

days. On the continuation of the experi- for Ca{OH) 2 solution, 
meat the permeability was completely int¬ 
errupted. 

per day. After 6 months, at the conclusion of the experiment, it 
amounted to almost 40 ccm. per day. 

We see quite another picture on the examination, of the acid 
Podsol soil. The results of these examinations are represented in 
Illustration 94. 

Although the soil has no great quantities of the finest constituent 
parts, the permeability for distilled water is very low. The per¬ 
meability was raised by Ca(HC 0 3 ) 2 and 0 aSO 4 solutions, although 
relatively little, the effect of the Ca(H 0 O 3 ) 2 solution being the greater.. 
Here also the breaking up of the soil did not help. From the' 39th 
day onwards 0,01 n Ca(GH) 2 solution was filtered through all the test 
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tubes, Tiie permeability for this salt also was very slight. The 
filtration of the Ca( 0 H) 2 solution was still continued for 4 months^ 
with which at the close of the experiment the permeability in all 
the tubes was almost alike, about I ccm. per day. During the whole 
period of the experiment the filtrate gave no colouring with phenol- 
phtalein, the Ca(OH), was therefore absorbed the whole time from 
the soil through which the solution trickled. The absorption must 



Fig. 94. — Experiments with level A of the podsol soil, 

I. Distilled water, 

II. -— 0.02 n Ca(HC 0 3 ) 2 solution. 

III. . 0.01 n. CaS 0 4 solution. 


H—|—|—|—f Continuation of the experiment with o.oi n Ca(OH)a 
solution. 


probably in this case also be considered as the main reason why 
the permeability for Ca(0H) 2 was not greater under the conditions 
of the test. 

Illustration 88 shows ns the results of the comparison when from 
the beginning onwards Ca(OH) 2 solution is filtered through acid soil. 
The permeability indeed is increased at the beginning, but does not ex¬ 
ceed 7 ccm. per day; after 6 days, however, scarcely any filtration 
takes place. 

Only 2 concentrations of NaHC 0 3 — 0.05 n and 0.001 n — 
vrere examined. The permeability for these solutions, in comparison 
with distilled water, showed no great difference; in 20 da3 r s the follow¬ 
ing quantities of the solution passed through: 

0.05 n NaHCO s .=81 ccm. 

0.001 n NaHCOj.=76 ccm. 

distilled water ....... =95 ccm. 

In all experiments with distilled water, NaHC 0 3 , Ca (OH), (the 
latter was completely absorbed by the soil) considerable washing out 
of the finest constituent parts of the soil was observable. The filtrate 
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was cloudy, and a portion of the cloudiness deposited itself in the 
flask as fine sand. With this a characteristic layer developed in the 
test tube which was very easily seen. Such layers occur also in the 
loam (level B) in the experiments with distilled water, and in the clay 
soil, but never in the marl loams. Regarding the dried experimental 
soil which exhibited layers, I was not successful in dividing this into 
individual layers, as I had been with the band clays. Such stratifi¬ 
cation can also be observed in the upper levels of the Podsol soils, 
which are much washed. The formation of the layer is regarded 
by Prof. lv. Glinka (3) as the result of a high degree of dispersiveness 
of the soil. The commencement of the formation of the layers can 
already be seen after a few days in the experiments with distilled 
water, after a few weeks, however, the layers are already very well 
formed, the layers at the lower end of the tube being formed the best, 
but in the experiments with NaHCG 3 also in the upper part. In all 
experiments with acid soils, especially with levels A* and A 2 of the 
podsol and clay soils, strong -washing out of the Fe(OH) 3 could be ob¬ 
served, whereas in the experiments with neutral soils and soils contain¬ 
ing 0 aCO 3 no notable washing out of Pe(OH) 3 could be observed. 

Experiments with gley loams. 

As “ gley ” loams are described the upper levels of such more or 
less loamy soils as are greatly transformed under the influence of ex¬ 
cessive moisture and organic matter. The loam acquires a blue 
grey colour, is very sticky when in a damp condition, and very hard 
in a dry condition. Pits dug in gley loam, and open ditches, soon fill 
up, because the sides soon fall in. The content of clay particles in 
the gley loam is very varied, from 10-70 % and more. The per¬ 
meability for water is very 7 small, often even drains act badly in gley 
loam, for the water forces its way to them with difficulty. The upper 
levels of the gley loam contain no CaC0 3 , they have even a strongly 
acid reaction; at a relatively small depth, however, we find marl 
loam but it has very bad physical qualities. The gley loams contain 
small quantities of organic matters, the upper level, however, contains 
large quantities of the same, which are acid. 

We find typically formed gley 7 loam on making a vertical cutting 
of the earth where the subsoil is loamy ; the width of the gley loam 
seldom exceeds 20-50 cm. 

The experiments were carried out with 2 gley loams, the first 
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from the neighbourhood of Kasdan ga, the second from Sign]da. 
The mechanical composition of these gley loams is as follows ; 


Table V. — Mechanical composition of the two samples of gley loam . 


Size of grain in mm. 

| Time 0? depositing 

Contents 

ss % 

I. Xaidanga 

II. Sigrjsda - 

1 — 0.05 

I 

1 minute 

4*14 

24.70 

0.05 — o.ox 

; 10 minutes 

14-34 

30.00 

0.01 — 0,005 

6 hours 

28,60 

22.50 

0.005 -0.001 

2 4 ^ 

s *53 

3.07 

0.001 - 0.00022 

3 weeks 

i 17.82 

6-54 

below 0.00022 

— 

26.07 

C.tS 


We see, therefore, that the first gley loam is especially rich in 
the finest constituent parts , even richer than the above mentioned 
level B of the podsol soil. The content of finest constituent parts of 
the second loam is lower, but greater than that of the level of the 
podsol soil. Both loams react on litmus paper in a pronouncedly 
acid manner. In my earlier experiments on the influence of electro¬ 
lytes on the cla3 7 ' suspensions of these soils it was established that these 
clay suspensions are not very sensitive to electrolytes : In order to 
produce coagulation, very strong concentrations of electrolytes are 
necessary. By the presence of very small quantities of XaHCO s 
the influence of the electrolytes is further reduced. The contents 
of K a O and Na a O soluble in hot 10 % HC 1 were fairly high : 

i K.O ; XsvO 


0.505 : O.I05 

0.240 0.065 


I. Clay soil (Kasclanga) 
II. » » (Sigulda) . 


Also in cold 0.05 n SCI fairly large quantities of the oxide men¬ 
tioned were dissolved : 


K a O 


I. Gay soil (Kasdanga) . . ., .. 1 0.019 

II. * » (Sigulda).'. j i 0.012 




0.032 

0.012 
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By the filtration of I litre 0.02 n Ca(HC 0 3 ) 2 through 100 g. soil 
were dissolved ; 



k 3 o 

Na a O 



g* 

II. Clay soil (Kasdanga). 

0.0108 

O.OI75 

II. a » (Sigulda). ! 

0.0020 

0.0016 


From the data quoted it is to be concluded that the first gley soil, 
with filtration of Ca(H 0 O 3 ) 2 , will give much greater quantities of 
NaHCO s in the filtrate than will the second, and at the same time 
filtration through the first soil will also proceed more slowly; the 
experiment has confirmed this. 

In Illustration 95 the results of a few experiments with the second 
(II) gley soil during the first 23 days are graphically represented. 



Fig. 95. — Experiments with gley loam (II) from Sigulda. 

I. ... Distilled water. 

' II. --- 0.02 n Ca(HC03)2 solution. 

III. - 0.012 n CaS04 solution. 


Iveft — Total quantity of the filtrate. 


The permeability for distilled water was at the beginning pretty good, 
but after 23 days it fell to 4 ccm. per day. In the further course of 
the experiment this quantity became smaller,. and' after 6 months 
it amounted to only about, 0.3 ccm. per day. 

The permeability for CaS 0 4 and particularly for Ca(HC 0 3 ) 2 
was much greater, but if, after these salt solutions, the experiment 
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was continued with distilled water, then the permeability was reduced 
very gradually, especially after Ca(HCG 3 ) 2> so, for example, for the 
next u days the quantity of filtrate after Ca(HC 0 3 ) 2 amounted to 
.259 ccm., and after CaS 0 4 to 90 ccm. The permeability of the clay 
soil was considerably increased 0 a(HCO 3 ) 2 . It is to be assumed that 
in this case the Ca“® ion had operated which was absorbed by the 
soil and had thereby altered the qualities of the soil. This conclusion 
is confirmed by the further series of experiments, the results of which 
are represented in Illustration 96. In this series of experiments the 
gley soil from Sigulda (II) 
was used, from wich the 
lime-marl was removed 
(Tine 1). The gley loam 
was several times throughly 
.mixed with Ca(HC0 3 ) 2 so¬ 
lution, the solution poured 
■off every time, and the 
gley loam afterwards dried 
and pulverized anew*. By 
this treatment the quantity 
of absorbed K and Na was 
reduced, w T hich in this loam 
■generally is not very great. 

The original, unchanged 
gley loam from Sigulda 
(line 2) serves for compa¬ 
rison. For the first 3 days 
distilled water w r as filtered. 

In the sample in which the 
lime-marl w r as removed 
(L 1) this filtration pro¬ 
ceeded better. After 3 days, instead of distilled water, gypsum soiu- 
tion w T as used. The filtration of this solution also proceeded better 
through the first loam, although the difference was not great. 
From the x6th clay onwards, instead of gypsum solution, 0.02 n. 
Ca(HCG 3 ) 2 solution was used. With this solution the difference 
was very great: the permeability of the first gley soil increased very 
quickly, the permeability of the second soil acid decreased strongly at 
first, then increased again, and not until about two months after 
starting the experiment did; the differences equalize. Three months 

5 — Agr. ing . 



a ' XZvS *s> ts 3*0 A* 


Fig. 96. — Experiments with gley loam from Sigulda. 

No. 1 « lime-marl removed, No. 2 w natural clay 
loam. 

I. Distilled water. 

II. --- Continuation, of the experiment 

with CaS0 4 solution. 

in. - *— Cantinnation of the experiment 

with Ca{HC0 3 }- solution. 
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after [starting the experiment a o.oi n Ca(OH), solution was used 
instead of Ca(HC 0 3 ) 2 . With this solution the quantities of fil¬ 
trate fluctuated very little during the whole course of the experi¬ 
ment, the permeability for the first gley soil amounted to 15-20 ccm. 
per day, for the second (natural) 8-12 ccm., with which the greatest 
quantities were obtained at the end of the experiment, after 7 months. 
In Illustration 97 the results of the experiment with both natural. 



Fig. 97. — Permeability of the Gley soils for Ca{OH)2 solution. 

1 . — -Gley loam from Kasdanga ; the permeability stops com 

pletelv after 36 days. 

21 , —--- Gley loam from Signlda ; after 91 days the permeability 

is very small. 

clay soils are put together, with which from the be ginn i ng (Ca(OH) 2 
solution was used. The permeability did not increase greatly in either 
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of the soils examined, not even at the beginning: the highest quantity 
of filtrate in the clay from Kasdanga amounted to 9 ccm. (5th day), 
in the clay from Sigulda 15 ccm. (1st day). Afterwards the permeabil¬ 
ity decreased, and in the sample from Kasdanga filtration ceased 
altogether after 60 days ; in the sample from Sigulda the permeabil¬ 
ity after 90 days amounted to about 0.2 ccm. per day. There was 
no Ca(OH) 2 present in the filtrate, it being completely absorbed by 
the soil. 

With the II. Gley soil from Sigulda thorough examinations were 
carried out with various concentrations of NaHC0 3 . The gley soil 
showed itself very sensitive to even very weak concentrations of 
NaHC 0 3 : the permeability sank greatly, especially at the beginning, 
and the finest constituent parts of the soil showed in the filtrate. In 
a few cases the permeability afterwards increased again, which can 
be seen from the following data : 

Tabee VI. — Gley loam from Sigulda, quantities *of filtrate in ccm. 

1 Tiie first 20 days » Tlie nest 6 days 


131 j o.S 

55 ; s -5 

59 10.0 

79 : 29 .O 

20 j 0.4 

50 t 12-5 


1. Distilled water . . 

2. HaHCOg 0.001 n . 

3. :> 0.003 xi - 

4. n 0,0001 n . 

5. a 0.190003 n 

6 . ■» 0.0O001 B 


Experiments were also carried out with higher concentrations 
of NaHC 0 3 . With these it was established that by o.i n NaHC 0 3 
solutions very great quantities of organic matter and Fe(OH) 3 were 
washed out; the filtrate was dark brown. With lower concentrations 
of o.ox n much less organic matter is present in the filtrate. With 
these, however, mineral matters are strongly washed out, not only 
amorphous and colloidal, but also finely crystallized. The quantities 
of filtrate' are very small. With the gley soil II from Sigulda experi¬ 
ments were carried out regarding the influence of the structure of the 
soil on permeability, for which particles of soil from 1-2 nun. diameter 
were taken from the pulverized soil, but the finer constituent parts 
were granulated. With this the permeability increased very strongly, 
hut the parallel determinations gave very varying results ; the varia¬ 
tions were much greater than in the corresponding experiments with 
gley loam 1 pulverized and granulated through a 1 mm . 1 sieve. The 
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particles dissolved very soon, especially tinder the influence of the 
distilled water and the lSTaHC 0 3 solution. In 15 days the following 
quantities of filtrate were obtained : 

Table VII. — Gley loam from Sigulda. Soil particles 1-2 mm. diameter . 



I* - j 

n. 

j 

i 

cem. 

ccm. 

1. Distilled wafer .. 

| 343 

515 

2, 0.01 n Ca (OH)2. 

j 1220 

1990 

3. 0.01 n CaS 0 4 . . .. 

719 

Il8 

1410 

4. 0.00003 n NaHCOs .. 

j 57 


The greatest quantity of filtrate per day, amounting to 192 can. 
was obtained with Ca(OH) 2 solution. It is of interest that in this 
experiment also the permeability was greatly reduced by the very 
'weak concentration of NaHC 0 3 of 0.00003 n. In proceeding further, 
the filtration ceased completely. Experiments, were also carried out 
with low concentrations of jSTaHC 0 3 , with which a distinctly retarding 
influence was exerted by a 0.00001 n NaHC 0 3 solution ; the influence 
of still smaller concentrations, however, was no clearer. 

The results of the, experiment with the clay loam from Kasdanga 
are represented in Illustration 98. The permeability of this loam 



Fig. 98. — Experiments with Gley loam from Kasdanga. 

I... Distilled water. 

II. - o.oz n Ca(HC 0 3 L solution. 

III. —■-— -— 0.12 n CaS04 solution. 

Left — Total quantities of filtrate. 

was greatly reduced by Ca(HC 0 3 ) 3 solutions. The filtration of the 
same proceeded even more slowly than that of the distilled water. In 
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the filtrate of these solutions direct XaHCO. and even NaXQ, could 
be determined, which can also be assumed as the main reason of the 
slow filtration. The permeability for gypsum solution was pretty 
good, but after a longer time — several months — this fell also 
here to 4-6 ccm. per day. With distilled water on the first day of 
the experiment there was only obtained 5.5 ccm. of filtrate ; 'the per¬ 
meability was afterwards lower, after about a month it amounted to 
only 1 can. per day, and after 2 months the filtration ceased com¬ 
pletely. 

On account of these qualities of the gley loam from Kasdanga, 
and also on account of its high content of the finest soil particles, 
and its great quantities of absorbed Xa* ions, 1 have again examined 
the permeability 7 of the loams mentioned for solutions which at the 
same time contain CaS 0 4 and Ca(HC 0 3 ) 2 in varying proportions to 
each other. As basic solutions 0.012 11 CaS 0 4 and 0.02 n Ca(HGO,) s 
were used. After 40 days the following quantities of filtrate were 
obtained: 


Table VIII. — Permeability of the gley 


Used for filtration 


loam from Kasdanga. 


Quantity of filtrate 
in 40 days in ccm. 


1. 0.024 21 CaS0 4 ..... • . 1 299 

2. 0.012 n a ... 3X0 

3. 90% 0.012 n CaS 0 4 **f- 10% o.C2. n Ca {HCOa’e.. 500.4 

4.70% •> + 30 % . 298 

5. 50% V , -f 50% * : . 339.5 

6 - 30 % • »+ 7 ° % ■ ., 528 

"■«>%■> ■' +9 0 % ■ > .i 234 

8. 0.02 n Ca (HCO3L... j 219.7 

9. o,oi 11 * .! 47 

10, 0.005 xl * ... . . ; 74.9 


The permeability was much increased if the gypsum solution at 
the same time contained Ca(HCG 3 ) 2 , although the permeability for 
o.oi n Ga(HC 0 3 _) 2 solution was very small. After 40 days all solu¬ 
tions were replaced by 0.01 n Ca (OH) 3 solutions, and the experiments 
continued* On the next day Ca(OH) 2 could only be indicated in the 
filtrate in' tube Xo. 3, through which previously 90% gypsum and 
10 % Ca(HCG 3 ) 3 w-ere filtered ; the quantity of filtrate here rose 
quickly to 40 ccm. per day and kept at this height for about 3 months 
running. After ,5 months distilled water was used instead of lime 
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water, and with this the permeability was again reduced. I still 
continued this experiment for another year, but even at the end of 
the experiment the permeability was fairly strong, the quantity of 
filtrate fluctuating between 8-9 ccm. per day. 

The experiments with all the other test tubes of the same series 
were also continued for 18 months, but Ca(OH) 2 appeared in the 
filtrate only in 2 other tubes : in tube 3 STo. 2 after 45 days from the 
beginning of the Ca(OH) 2 filtration, and in tube No. 5 after 3 months, 
but the permeability was here only slightly increased. The per¬ 
meability of the lasts tubes was very low, and in tube No. 9, through 
which 0.01 n Ca(H 0 O 3 ) 2 solution was previously filtered, the filtra¬ 
tion very quickly ceased completely. 

The last series of experiments show that the permeability of a 
few glev loams can be strongly raised by solutions which contain at 
the same time CaS 0 4 and Ca(HC0 3 ) 2 . The influence of the gypsum in 
hindering the formation of NaHCO s and in helping the washing ont 
of the absorbed Na" ions was here very obvious, whereas by' the 
Ca(HC 0 3 ) 2 the content of IT ions' in the soil that is, the acidity of 
the soil is reduced. 

In the district of Hasenpoth, whence the last sample of glev loam 
(Kasdanga) conies, the liming of the soil with meadow or orginal lime 
has already been known for a long time, and has given good results 
. pretty quickly. The results have only been rather indefinite with 
gley soils, which here showed an acid reaction to litmus paper. In 
these cases the application of gypsum is necessary for the improve¬ 
ment of the qualities of the soil, as is shown by the experiments carried 
out. 


Experiments with n (5.85 %) Nad solution. 

The results of these experiments differ very much from the others, 
it is therefore fitting to consider them separately. The experiments 
were carried out with the six most important samples of soil which 
were also used in the earlier experiments. The concentration of NaC! 
used was strong, 1.0 normality, which in all the soils examined pro¬ 
duced coagulation of the finest constituent parts'of' the soil. The 
earlier'experiments showed that by 0*2 n salt solution the day sus- 
. pensions' of the acid soils were coagulated, whereas coagulation of the 
1 clay suspensions of the marl loam was already brought about by 
h0.04 n .solution. . 
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Illustration 99 shows the results of the experiments with the 
three main levels of the Podsol soil. The permeability for NaCl in 
solution was smallest in the marl loam, followed by level A ; level B 
has the greatest permeability, however, although even here in the 
first few days 15-19 cm. per day was not exceeded, which amounts 
are much smaller than those of the experiments with Ca(HC0 3 )_ s and 
CaS 0 4 solutions. From the 8th day onwards we see strong and 
steep reduction of the permeability ; the line resembles that obtained 
by D. J. Hissink 4.) in his experiments with distilled water after 
previous filtration of the common salt. After S days, in my experi¬ 
ments, I loosened the soil in the test tubes with copper wire about 
1 mm. thick, but continued the filtration of the normal XaCl solu¬ 
tion. Such loosening of the soil had no injurious effect on the filtra¬ 
tion of the Ca(HC0 3 ),, 
CaSO + solutions and the 
distilled water in the 
above experiments, but 
with NaCl the influenc 
e was very great. From 
this it is to be seen 
that common salt solu¬ 
tions, even in strong 
concentrations, cause al¬ 
terations in the qua¬ 
lities of the soil. It is 
characteristic that after 
the loosening of the 
soil the permeability of 
level A was the greatest, then followed that of level B, and it fell 
greatly in the marl loam of level C, which here also was not helped by 
the high contents of CaC 0 3 . Here the filtrate through the marl 
loam was very alkaline. 

It may be taken that in this experiment the circumstance of the 
absorbed soil cations towards Na and hydrolytic decomposition is of 
the greatest importance. It must be taken into consideration that 
the reaction of the first two levels is acid, and here, under the in¬ 
fluence of NaCl, small quantities of HC1 appear. If other salts are 
also present in the solution, the HC 1 , even in very small concentrations, 
assists coagulation. According to Gedroiz (5) HJ 30 4 has a coagulat- 



loam). 
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ing effect even in concentrations of 0.000075 normality. The action 
of common salt on marl loams might be quite otherwise. As an elec¬ 
trolyte with different anion and cation, NaCl has here raised the 1 
electrolysis of the CaC0 3 . In the solution might form certain quan¬ 
tities of OH* ions, perhaps even NaOH, whose influence on the increase 
of dispersiveness is particularly great. The quantity of filtrate 
through marl loam only amounted to 60 ccm. in the first 8 days; it 
is difficult to suppose that NaCl could exchange even greater quan¬ 
tities of Ca** for Na\ 

The results of simultaneous experiments with gley loams are' 
represented in Illustration 100. It must be pointed out here that 
the permeability of the 
very acid I. gley loam 
from Kasdanga, which 
is rich in the finest 
constituent parts, al¬ 
tered very little after 
' 8 days horn, the loo¬ 
sening of the soil; on ’ 
the other hand the per¬ 
meability of the II. 
gley loam from Sigulda 
was already reduced a 
day before the loosen¬ 
ing, to fall still more 
strongly after the loo¬ 
sening. Tho permea¬ 
bility of the neutral, upper level from Kauzmiinde was already 
reduced after 7 days. The reduction was especially great, how¬ 
ever, after the loosening of the soil (8th day). The experiments- 
carried out show that in comparison with very w r eak CaS0 4 and Ca 
(HC 0 3 ) 2 concentrations, the common salt as such greatly reduced 
the permeability, the reduction being much greater, and proceeding 
more quickly in soils carrying CaC0 3 than in add soils. As under the 
influence of the NaCl the content of absorbed Na" ion is greater, it is 
obvious that in the further course of the experiment, and particularly 
on filtration of Ca(H 0 O 3 ) 2 the results can only be relative. We 
have already seen that in the experiment with gley loam from Kasd¬ 
anga, which, with the filtration of- Ca(HC 0 3 ) 5 , from 100 g. soil gave 



Fig. 100. —■ Experiments with, n NaCl solution in Gley 
loams. 

1. - Gley loam from Kasdanga. 

2. -—— Gley loam from Signlda. 
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to tiie filtrate 0.0108 g. Ka s O. In the filtration experiments tMs 
gley r loam with Ca(HCO s ) s gave smaller quantities of filtrate than with 
distilled water. 


VII. — General conclusions. 

The results obtained can be summarized briefly as follows: 

1. Great fluctuations of permeability 7 (quantities of filtrate per 
day) could be observed. In sandy soils the permeability may fall, 
in the conditions of the experiment, to 0.1 ccm. per day from 2 litres, 
in loam and gley soils it fluctuates from 0-200 ccm, per day. The 
mechanical composition of the soil offers only 7 a small clue to its per¬ 
meability 

2. The fluctuations of permeability are greater in the 
loam soils the more these contain finest particles of such a size 
of grain as are not deposited in 3 weeks after raising the degree 
of dispersiveness. The fluctuations of permeability- of those soils, 
which contain few 7 grains of this arrangement of size, as for example 
level A of the Podsol soils, are relatively- small, but the permeability? 
is also small even under the action of electrolytes, 

3. The permeability is in time considerably 7 reduced by? distilled' 
water, in acid soils filtration ceases completely after a few months, 
as also in the neutral humus level; in marl loam, however, it is only 
reduced, and, still goes on after 1 to 1 % years from the beginning 
of the experiment. The explanation is to be sought in the combina¬ 
tions which are released from the soil by 7 water: in acid soils the Na # " 
ion has the first place, but in the marl loam the Ca** ion. If before 
the experiment the acid soil is neutralized, and Ca(OH) 2 filtered 
through it, then the filtration of the distilled -water proceeds much 
better, and does not cease even after a few- months. 

4. The filtration of water containing greater quantities of 
CO, proceeds much better than that of distilled water. With that 
the,permeability of marl loam with high CaC0 3 contents is particularly 
increased ; in acid soils the difference is smaller, but is very 7 noticeable 
if the CO s content reaches 0,5 g. to the litre. 

5. The permeability for 0.02 n Ca(HC 0 3 ) 2 solution is' very 
different, and is very greatly influenced by 7 the absorbed Na 1 ion 
content of the soil. The permeability of the marl loam is very 7 good 
for tMs solution, if there is still no podsol soil developed on it, or if 
it is taken from deeper levels. The permeability for this solution is 
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also good in level B of the podsol soil, whilst the permeability of the 
tipper level of the acid soil is pretty small, which may well be explained, 
by the strong absorption of the Ca** ions. Very great differences of 
permeability for this, solution are also observed in the gley loams. 
The permeability of the gley loam from Kasdanga, which contains 
considerably more absorbed Na“ ion, is very small, even smaller than 
for distilled water. If before the experiment the lime-marl is removed 
and at the same time the absorbed Na* ion partially removed, then the 
permeability is distinctly greater. 

It must also be noted that the Ca (HC 0 3 ) 2 solution also contained 
free C0 3 , with which the content of C0 2 showed great fluctuations, 
which might also influence the permeability, 

6. The permeability for gypsum was fairly similar to that for 
Ca(HC 0 3 ) 2 , except for the marl loam on which podsol soil had de¬ 
veloped, and the gley loam from Kasdanga; these are soils which 
contain great quantities of absorbed'Na* ion. The permeability was 
also good for gypsum in these soils, because in the exchange reaction 
not much NaHC 0 3 could arise. 

7. Especially great influence on the raising of the permeability 
in very acid gley loam (from Kasdanga) was exerted by such solution 
as, contained CaS 0 4 and Ca(HCO s ) 2 together, and therefore consid¬ 
erably more gypsum than hvdro-carbonate of calcium. The per¬ 
meability of the very bad gley loam teas in this case very greatly 
increased. 

8. The permeability of the neutral soils is very greatly raised 
by Ca( 0 H) 2 and remains very great for some months. The permeabil¬ 
ity of the ver} r acid soils, on the contrary, is quickly reduced, and 
relatively quickly the filtration ceases completely. Where the 
permeability of the soil in the foregoing experiments has been found 
very low, it is not always possible to raise it to an appreciable extent 
by the application of Ca(OH) 2 solutions. 

9. The permeability is considerably reduced by NaHCCX 
solution of even very weak concentration. If the soils contain no 
CaC0 3 , then the finest constituent parts are much washed out; in 

' : such cases the permeability is sometimes 1 even increased, but after 
a few days is again reduced and filtration ceases completely. Level A 
of the podsol soil, which contains very small quantities of the finest 
/ constituent parts, is'not very sensitive to NaHCO r The negative 
- nflhence of NaHC0 3 is greatest in gley soils with which the structure 
"suffers most, if the gley soil contained any before the experiment. 
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Aii injurious influence is exerted even by concentrations of 0.00005 n 
XaHC 0 3 , i. e., less than 0.003 g* to the litre. 

It is to be expected that even very diluted solutions of ammonia 
may have a retarding action on the permeability, especially those of 
the marl loams and clay soils. The degree of dispersiveness of the 
marl loams is already notably increased by very diluted ammonia 
solutions such as 0.0003 n > ail( ^ the decomposition of the carbonate 
of calcium is even reduced by 0.0001 n ammonia solution. 

J. WiTICS', 
Riga. 
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A CONTRIBUTION TO THE KNOWLEDGE 
OF THE DETERMINATION OF SOIL FERTILITY, 


Tiie life of micro-organisms in the soil is the result of the 
phenomenon of assimilation in its entirety. The vital processes are 
characterized by the surrounding of the chemical molecules in the 
living being and by a constant exchange between latent and kin¬ 
etic energy. The carbo-hydrates contained in the soil, as also the 
nitrogenous organic substances, are assimilated, and exchange 
takes place in the cells of the carbo-hydrate and albumen. A part 
of the carbon and nitrogen is used to build up new living mole¬ 
cules, but the greater part of the carbon, in the form o£ carbo¬ 
hydrates and albumen, gradually disappears in the process of oxid¬ 
ation. 

The decomposition products, being poisonous, are rejected 
by the cells, or deposited in a harmless form. The quantity of 
carbon-dioxide exhaled by the soil when there is free admission 
of air, shows us the living energy of the bacteria, as does also the 
easy decomposition of the organic substances in the soil. The 
heterotroph.es find in the organic substances not only a source of 
energy for their breathing process, but also carbon and nitrogen 
food sources for building up new living material 

In the bio-chemical analysis of the soil, the concentration of 
hydrogen ions in the soil must always be kept in view. The ab¬ 
sorbent, unsaturated soils of humid districts, which are rich in 
humus and colloidal clay, usually show' an acid character. The 
following data plainly prove how both the number of the veg¬ 
etative spores, of the bacteria in the soil, and also the quantity of 
carbon-dioxide exhaled by the soil, are influenced by, the active acid¬ 
ity of the soil. The experiments were carried out for 24 days 
in soil with 20 % ■ water at 20° C. 

From these data it can be seen how important it is to observe 
the concentration of the hydrogen ions of the soil when making 
the experiment. Soils, the acidity of which rises to pH = 4.7 - 4, 
are very rich in easily decomposed organic substances, but the 
acidity is so great that the bacteria cannot develop suffidently. 
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TabIvE I. — Influence of the acidity of the soil on the number 
of bacteria and on the quantity of carbonic acid in the soil 


pH 

Carbon contents 
of the soil 
in dry substance 

Average quantity 
of carbon-dioxide 
exaled by i kg. 
of soil in 24 hours 

Number of vegetative 
spores of the bacteria 
in 1 g, of soli 


% 

mg. 

Millions 


2.58 

$5 

78 

6.9 

! 2.17 

90 

i 76 

6.6 . 

| 

66 

52 

5.8 

j 2.64 

48 

j 20 

5-3 

| 1.87 

22 

; 16 

4-7 

2.88 

; 9 

i 8 

4*0 

I 3,16 

( 

I 5 

1 

! 6 

i 


With, a concentration of hydrogen ions pH = 4, the number of" 
bacterial vegetative spores varies, between 4-6 millions per 1 g. soil. 

By the addition of calcium carbonate, namely, from 25-50 g. 
per 1 kg. soil.,.the acidity is paralysed, and the bacteria then find 
in the organic substances a good source of energy. The organic- 
acids' then no longer hinder bacterial assimilation. I append an 
example of this': 

The peat soil of Sadska, which is not rich in ferro- and ferri- 
sulphates, has an acidity of pH == 4.2. This soil, with 20% wa¬ 
ter, exhaled 8 mg. carbon-dioxide per 1 kg. in 24 hours at 20 0 C. 
Following the addition of calcium carbonate, namely, 50 g. per 1 kg, 
of soil, the quantity of carbon-dioxide exhaled under the above 
-conditions rose after 30 days to 21.4-27 mg. 

All organisms in the soil, require, for the construction of new 
living substances all the other biogenous elements in addition to 
carbon, which is always contained in the organisms up to 42-48 %., 
The form in which the biogenous elements, particularly nitrogen, 
are offered to the soil is not unimportant. In arable, meadow, 
wood and garden soils, types of bacteria predominate which either 
assimilate nitrogen from easily soluble substances containing ni¬ 
trogen, or such as give the preference .to ammonia salts, or bac¬ 
teria which prefer nitrates. The rise in the intensity of breathing 
of the bacteria in various kinds of soil following the addition of 
organic or inorganic combinations containing' nitrogen, depends 
on the character of the bacteria which predominate in the soil con¬ 
cerned, We have undertaken experiments in our ■ experimental 
fields,' also in the various arable and wood soils of Czecho-Slovakia, 
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on the effect of mineral, nitrogenous manures on the breathing in¬ 
tensity of the soils, 1 give here only a few examples, in order to 
show the different effects produced by manuring with sulphate 
of ammonia and Chili saltpetre on loamy, sand}" soils, loamy lime 
soils, clay soils and humus soils. 

The fact certainly remains that the application of mineral,, 
nitrogenous manures increases the breathing intensity of the micro¬ 
organisms of the soil, particularly in such soils as contain easily 
decomposed organic substances in sufficient quantity. 

Table II. — The quantity of carbon-dioxide produced in 24 hours 
from 1 kg, soil with 20 % water , at 20° C. f and with 20 1 . of air 
being passed through. In mg. 


Soil manured with 


Kind of soil 

Unmannred soil 

; 80 kg. nitrogen 

per hectare 
in Ike form a£ sulphate 1 
of ammonia 

80 kg, nitrogen 
per bectaxe 
in the form of Chili, 
saltpetre 


| mg. 

mg, | 

mg. 

Loam}’' sandy soil ..... 

. . t 15.5 

30.6 

35-9 

Loamy lime soil. 

• ■ 1 38.3 

49.6 , ; 

5 S .3 

Clay soil .. 

* * 1 27.5 

32.4 

35 » 8 

Humus soil ........ 

. * j 32.6 

36.6 

44.2 


Soil manured with 


From these data it can be plainly recognized what a great 
increase of breathing capacity the soil, especially the loamy lime 
soil, has acquired from the addition of sulphate of ammonia and 
sulphate of sodium. The breathing intensity was also raised with 
loamy sand soil and clay soil. The least effect was shown in hu¬ 
mus soil. 

The contents of carbon in the dry substance amounted to:'. 


in loamy sandy soil.. 1.04 % 

» loamy lime soil.. ' 1.16 % 

» day, soil.. 1.53 % 

» humus soil ... . 3.28 % 


By'the constant use of mineral, nitrogenous manure, the hu¬ 
mus substance in the soil is broken up to carbon-dioxide, and so 
the soil always suffers a shortage of carbon., The,same appearance 
was shown on the application of superphosphates., The 'experi¬ 
ments were carried out in the same manner, and with the same 
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soils as in' the experiments with nitrogen, except that 60 kg. of 
phosphoric acid in the form of superphosphate were used per hec¬ 
tare. In the following table the breathing intensity of the manured 
■and unmanured plots of the various soils is -quoted; 


Table III. — The quantity of carbon-dioxide , in mgproduced on 
an average in 24 hours from 1 kg. soil with 20 % water , at 20° C., 
and with 20 Z. 0/ passed through. 


Kind of soil 

Unmanured soil 

1 

| Soil manured with 
i 60 kg. phosphoric add 
in the form 
of superphosphate 

Loamy sandy soil ... 


15.S 

19.4 

Loamy lime soil.. 


39.6 

■ 43-7 

Clay soil.. 


^ 7*5 

1 3 Q*S 

Humus soil . . ... 


32.6 

4 V 6 , ' 


These data show 7 that even with the addition of phosphoric acid 
soluble in water, an increase in the breathing capacitor of the soil 
is effected, and this increase is greatest in the humus soils. Then 
follow loamy lime soil and sandy soil. 

We have found in our laboratory experiments, and those on 
the experimental fields, that the increase in the production of car¬ 
bon-dioxide with the use of stable manure is effected on one .side 
, by the native active bacteria of the stable dung, and on the other 
by the supply of its organic easily decomposed substances. This 
raising of the breathing intensity depends not only on the num¬ 
ber of bacteria, but also on the degree of capacity for decomposi¬ 
tion of the organic substances contained in the stable dung. In 
order to produce an increase of activity in the bacterial world in 
the soil the food molecules must split up into easily oxidizable de¬ 
composition products. 

The stable manure must be so treated that it brings about a 
certain fermentation in the sense of oxide reduction. The decom¬ 
posing processes of the organic substances are occasioned by the 
intermolecular respiration. The action of the stable manure de¬ 
pends not only on the quantity used , but on the quality of the decom¬ 
posable organic substances and , on the activity of the , bacteria . 

Even small quantities .of stable' manure, can effect a notable 
increase of the'respiration processes of, the microorganisms. On 
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•our experimental fields we have carried out experiments regarding 
the increase of carbon-dioxide production of the soil by stable man¬ 
ure. The soil of the experimental fields was a good loamy soil* 
which, calculated on the dry weight, showed a carbon content of 
1.8 % and a calcium carbonate content of 0.3, and ini g. contain¬ 
ed 46 million bacterial vegetative spores. The unmannred soil 
exhaled on an average 4.02 g. of carbon-dioxide per square metre 
in 24 hours. On the application of 200 quintals to the hectare 
of well treated stable manure containing 40 kg. nitrogen, an average 
of 5.03 g, carbon-dioxide per square metre in 24 hours was exhal¬ 
ed from the soil by diffusion. The experiment lasted 15 days. 
Air was conducted through the bell 6-8 hours daily. 

On the application of 400 q. stable manure per hectare con¬ 
taining 80 kg. of nitrogen, 6.59 g. carbon-dioxide per square metre 
were exhaled in 24 hours by the same methods of experiment. 

In order to prove that stable manure, in its action of increas¬ 
ing the production of carbon-dioxide, cannot be replaced by ni¬ 
trogenous fertilizers, we have at the same time carried out man¬ 
uring experiments with Chili saltpetre. We again used, as in 
the experiments with stable manure, 80 kg. nitrogen per hectare. 
After 15 days observation 5 - 5 & g- carbon-dioxide per square me¬ 
tre was produced in 24 hours. 

With the control plots, where no stable manure and no nitro¬ 
genous fertilizer was used, the production of carbon-dioxide amount¬ 
ed to 4.02 - 4.01 g. per square metre in 24 hours. 

The experiments were proceeded with steadily for 30 days 
after the manuring with stable manure, urea or Chili saltpetre com¬ 
menced, and were carried out in the month of September. 

By the experiments made, our opinion which we had already 
■expressed in the year 1906 was confirmed, namely, that stable 
manure is to be regarded as the best producer of carbonic add. 
It was certainly of great interest to leam how green manuring affects 
the carbon-dioxide production of the soil. In these experiments 
w r e again used the same soil as in the experiments with stable man¬ 
ure, and made use of so much organic substance of Lupinus lu- 
tens, that there was again added the soil 80 kg. nitrogen per ■ 1 ha. 
in the form of green plant manure. The green plant substance 
of Lupimts luteus was superficially ploughed into the loamy soil, 
and after 30 days the carbon-dioxide production of the, soil was 
ascertained. By a 10 days’ analysis it was determined that on 

6 — Agr. ing. 
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an average 5.03 g. carbon-dioxide per square metre of soil was pro¬ 
duced in 24 hours. 

In the experiments with stable manure we ascertained that, 
after the addition of 80 kg. nitrogen per hectare, in the form of sta¬ 
ble manure, there was, after 15 days" observation, an average pro¬ 
duction of carbon-dioxide by the soil of 6.39 g. per square metre in 
24 hours. By manuring with stable manure, therefore, the respira¬ 
tion intensity obtained is much greater than by green manuring, 
namely, by 1.56 g. 

According to our investigations, every cultural plant possesses 
its own specific characteristics in the processes of photosynthesis 
and assimilation. This is to be traced to the dissimilar working 
efficiency of the cells containing chlorophyll and the cells without 
chlorophyll of the various plant organisms. Only now can we 
form a conception of the enormous quantities of carbon-dioxide 
assimilated out of the air under the influence of sun by means 
of carbon-dioxide reception. If during the development of the' 
cultural plants the dimatic vegetation factors are at a minimum, 
then of course the photo-synthesis sinks, and nitrogen, phospho¬ 
rus, chlorine, sulphur, potassium, magnesia, aluminium, iron, etc. 
cannot be used so largely for the synthesis of cell building as they 
can when the vegetation factors are at their highest. On the cli¬ 
matic vegetation factors, therefore, depends the whole assimilation 
of the carbon-dioxide from the air, as also the resorption of the 
mineral foodstuffs out of the soil, and therefore the total working 
efficiency of the plant. In our case 96.8 q. carbon, 1.68 q. nitro¬ 
gen, 2.20 q. oxide of potassium and 0.6 q. phosphoric anhydride 
were resorbed and used for the synthesis of cell building. For 
every too kg. of the assimilated carbon there escaped barely 1.74 kg, 
nitrogen, 2.27 kg. oxide of potassium and 0.62 kg, phosphoric anhy¬ 
dride. If the assimilation of carbon falls, then naturally the ni¬ 
trogen, phosphorus, potassium etc. wall not be sufficiently utilized, 
and will remain for the greater part in the soil for future vegetation. 
The resorption of the mineral food material from the soil is connect¬ 
ed therefore in a certain way with the building and reconstruction 
of the cell contents. 

It- is a fundamental fact that under the natural conditions of 
growth, with the present state of the cultivation of the soil and 
the culture of plants, the carbo-hydrate factor is generally at a min¬ 
imum. It has already been plainly prove by the investigations. 
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of Fodgr, Woixiny, Stokeasa, Bornemann, Fischer, Reinau 
and lyUNBEGARDH that by the respiration of the soil an enrichment 
of carbonic acid is effected in the ground la} r er of the atmosphere. 
The carbon-dioxide, which escapes from the soil by diffusion, owes 
its origin to the respiration of the A-uio- and Heterotrophes in the 
soil. The results of our experiments, obtained 30 years ago, plainly 
show that a great deal depends, on whether the soil is well cultivat¬ 
ed mechanically, manured and tilled, or not. Further, it is not 
a matter of indifference with what genus of cultivated plants the 
soil is planted. We were able to observe greater respiration energy 
of the micro-organisms in soil plated with beetroot and pota¬ 
toes, than with soils set with cereals. The ascertained degree of 
air capacity, with all the soils investigated by us, stands intimatety 
related to the quantity of carbon-dioxide exhaled. The greater 
the air capacity of the soil, the greater the respiration intensity 
of the micro-organisms in the soil. The determination made by 
us 30 years ago of the life activity of the Auio- and Heterotrophes 
in the soil, by measuring the quantity of carbon-dioxide exhaled, 
is a reliable method for ascertaining the intensity of the process 
of exchange of matter of the Auto- and Heterotrophes in a given 
quantity of soil. The quantity of carbon-dioxide produced in a 
given time, at a given degree of humidity, and at a fixed temper¬ 
ature, gives us an exact picture of the size and the mechanics of 
the physiological combustion. The respiration intensity shows 
that there is present in the soil not only a considerable quantity 
of active bacteria, but also decomposable organic substances. By 
taking into consideration all the factors just mentioned, the quan¬ 
tity of carbon-dioxide produced on an average in 24 hours from 
the micro-organisms of various kinds of soil gives us a means of 
comparison for the output of the micro-organisms in the soil. ' We 
find that the respiration intensity of the various micro-organisms 
varies extraordinarily, and is dependent on different vegetation 
factors. The quantity of exhaled carbon-dioxide is an indicator 
of the fertility of the soil. On the basis of our observations, w r e 
can maintain that with soils of a different degree of fertility, the 
quantity of carbon-dioxide exhaled per 1 kg. soil in 24. hours, with 
20 % water contents, and at 20° C., varies tremendously. The re¬ 
sults obtained from observations and analyses, extending over 
many years, -on arable soils of Bohemia and Moravia, are put toge¬ 
ther in the following table : 
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Table IV. — Quantity of carbon-dioxide exhaled from the soil , 
as a measure of fruitfulness . 


Nature of soil 

; Quantity 

of carbon-dioxide 
j per 1 kg. soil 

! in 24 hours ! 

Quantity 
of carbon-dioxide 
per hectare 
in 300 days 
from a layer 

30 an. deep 

' Carbonic acid, 
reckoned on the lower 
limit of CO s 
production 
at the time 


mg 

q* 

| q. 

Fruitful soils whiQli bear, per 




hectare 25-30 q. coni, 350-400 q. 
beet .... . 

60 — 120 

4S0 

131.0S 

Less fruitful soils. 

30 - 60 

240 

! 65.54 

Unfruitful soils . .. 

IS ~ 20 

120 . 

32.77 


The carbon-dioxide is in part exhaled from the ground, by 
diffusion, partly absorbed by the water and the carbon is re depo¬ 
sited in the soil in the form of bicarbonates. 

In any case the quantities of carbon-dioxide produced from 
various kinds of soil, which escape from the soil by diffusion, are 
of interest. According to our investigations, when the temperature 
of the soil planted with various cultures is 13 -17 0 C., this amounts to : 

Table V, — Carbon-dioxide production of various kinds of soil. 


Kind ol soil 


Carbon-dioxide 
per i.ocr kg. 
in 24 hoars 


Carbon-dioxide 
per ha. 
in 200 days 


Carbonic acid 
production in 


Fruitful soils. .... 
Not very fruitful soils. 
Unfruitful soils. . . . 


1 jo - 160 
80 - 100 
40 - 60 


32.73 - 43.% 
21.82 — 27.27 
10.91 - 16.36 


We see what extraordinary quantities of carbon-dioxide are 
produced from the soil in 200 days, and what fundamental im¬ 
portance the respiration of the soil must have for the nourishment 
of the cultural plants. The plants are not exclusively dependent 
on the carbon-dioxide contents of the free atmosphere, but the 
leaves also assimilate the carbon-dioxide escaping from the soil, 
and so a great addition of carbon is made possible for the plant 
organisms. 

Of course, an increased respiration of the soil means also an 
increased demand for a store of humus in the soil, for which the 
organic residue of the individual kinds of our cultural plants does 
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not suffice. The total quantity of stubble and root remains which 
are left in the fields after the harvest, although considerable, are 
not sufficient. 


Table VI. — Stubble and root residue left per hectare . 



Dry v? eignt 


~ . " 

Kind of plant 

of the 

Carbon content 

Carbon 

plant substance 





'0 

kg, 

jRve ......... 

* • . | 452S 

44.s 


Wheat. 

. . . ; 4316 

49.7 

2145.05 

Oats.. . 

- * • : 4285 

JU.I 

2103.93 

Bariev ...... 

. . . ; 4894 

504) 

2449-93 

Red Clover. 

• * * ; tyltis 

48.0 

4297.44 

Lucerne.. . . 

* * • i I' 1432 

45-2 

5107.26 


These figures show plainly the quantities of carbon which re¬ 
main in the stubble and root residues of the individual cultivat¬ 
ed plants, and how important it is to put clover and lucerne in 
the crop rotation. In all countries in which clover and lucerne 
are little cultivated, as for example in some districts of Czechos¬ 
lovakia, Poland, Jugoslavia, etc., the carbon content sinks, and 
even manuring with phosphoric acid and potash cannot be utiliz¬ 
ed with full effect. By the influence of the organisms in the soil 
the withered roof system is gradually decomposed, the celluloses, 
pentosanes, etc. hydrolysed and further decomposed (i). 

It must in any case be taken into consideration that by the 
bio-dynamic processes of the micro-organisms in the soil, a certain 
quantity of carbon is collected in the vital layer of the soil, though 
here it is only a question of a few hundredweights per year* It 
has so far been impossible to determine the exact quantities satis¬ 
factory. 

The deeper we penetrate into the knowledge of the processes 
taking part in the bio-dynamics of the micro-organisms of the soil, 
the more we get the impression that the micro-organisms in, the 
soil in a certain sense co-operate. This applies particularly to 
the autochthonal flora according to Winog-radsei, and the mi¬ 
crobes occurring in the soil in the form , of spores, and which only 
have the opportunity of vegetative growth by alterations in the 
soil, or under the Influence of added inorganic manure, such as' 
nitrate of ammonia, nitrate of potassium, nitrate of soda, calcium- 
nitrate, sulphate of ammonia, and of organic substances such as 
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urea, organic plant material and stable manure, also phosphates, 
as we have already mentioned. The activity of the bacteria, fungi, 
actinomyeetes and protozoa depends mainly on the decomposition 
of cellulose which is easily decomposed and of lignin which is very 
resistant' to decomposition, because the cellulose represents a very 
important carbonaceous material for the provision of energy and 
the exchange of matter of the micro-organisms of the soil. If 
besides cellulose there are merely small quantities of nitrogenous 
organic substances in the soil, then the process of decomposition 
is quite different to that shewn in the presence of large quantities 
of nitrogenous organic and inorganic substances and easily sol¬ 
uble phosphoric acid. In this case the cellulose is much more 
energetically decomposed, and the intermediary products formed 
by the decomposition of th cellulose and the nitrogenous organic 
substances will serve as valuable material for building up new liv¬ 
ing molecules of the micro-organisms. Sbuman A. Waxsman (2), 
in Ms classic work “ The soil population ”, has described these 
living processes of the bacteria in an excellent manner. When 
all vegetation factors are present, the vitality of the bacteria ri¬ 
ses energetically, and the organic substances are quickly decom¬ 
posed. 

Assuming that the soil contains even 2 % carbon , then 1 ha, of 
soil , to a layer of 30 cm,, contains 80 000 kg. carbon. If the fertile 
soil exhales 40 q. of carbon in 200 days , then, if no replacement of 
the carbon takes place , the store of carbon in the soil would be exhaust¬ 
ed in 20 years . The carbon content of the stubble and root residues 
of our cereals is not sufficient to cover the deficit. The farmer sees 
here how extraordinarily important it is to keep the carbon ratio 
constantly in view. 

We are compelled always to introduce organic substances 
along with mineral manures, because the organic substances in the 
soil are much more energetically decomposed in the presence of ni¬ 
trogen, phosphorus, potassium, calcium and iron. By the conveyance 
of easily decomposable organic substances, and a great number 
of active, rhizo-spherical bacteria in the form of bacterial man¬ 
ures, the production of carbonic acid is uncommonly' increased, the 
formation of bicarbonates in the soil proceeds very energetically, 
and the fertility of the soil is raised. 

Junius Stokxasa, 

Techniache Hochschule und Simtliche Versnchsfation, Prague, 
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NOTES AND LITERATURE. 

(1) A striking difference is seen in the development of the garden flora on 

the coasts of Isttia and Dalmatia as compared with the French and Ital¬ 
ian Riviera. On the French and Italian Riviera a great quantity of 
stable manure, especially horse dung, is used ; in Xstria and Dalmatia, 
on the contrary, relatively very small quantities. On the French and 
Italian Riviera the soil contains 1.3-2.4 % of carbon and, calculated' 
in dry weight, 40-110 million active bacteria per 1 g. The soil in Isttia and 
Dalmatia contains 0.5-0.6 % carbon, and, calculated on the dry weight, 
10-20 million bacteria per 1 g. of soil,. The poor results in the cultiva¬ 
tion of garden plants on the coasts of Istria and Dalmatia can be explain¬ 
ed by the bad heating of the soil in the night. The samples of soil from 
the French and Italian Riviera, which were taken from a depth of 30 cm., 
exhaled on an average 70-120 mg. carbon-dioxide per 1 kg. in 24 hours, 
with 20 % water-content, at 2o°C. The soil in Istria and Dalmatia, 
on the other hand, under the same conditions, exhaled on an average 
scarcely 30 mg. carbon-dioxide. 

(2) Selman A. Waksman : The soil population. Prac. of the Nat. Acad . 

of Sciences (U.S.A.), Vol. xi. No. 8, p. 47. 
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ON THE DEGREE OF HUMIFICATION OF THE DEAD 
COVERING OF FOREST SOILS. 


The nutrition of trees in the forest depends, to a great extent, 
on the quantity and the composition of the nutritive matter con- 
tained in the superficial layers of the dead matter covering the 
ground and of forest humus. The organic matter which covets 
forest soils, contains an abundant reserve of nutritive elements ; 
this absolute wealth, however, has only a very relative importance 
for them. To get a more precise idea of the quantity of organic 
matter which the trees can profit by, it would be necessary to de¬ 
termine the proportion of organic matter utilizable by plants. The 
appearance of the different forms of forest humus originating un¬ 
der different kinds of forest trees demonstrates to us considerable 
differences in the chemical composition of the organic matter and 
in its aptitude for being subjected more or less readily to the pro¬ 
cesses of natural decomposition. To make clear the different de¬ 
grees of decomposition of the dead covering and humus which is 
formed under the different species of forest trees, I have tried, in 
the present paper, to apply a new laboratory method enabling the 
degree of humification of organic matter to be determined. 

By causing a 6 per cent, solution of peroxide of hydrogen to 
act on forest humus and by boiling the liquid at a moderate tem¬ 
perature, it is possible to render the humified organic matter sol¬ 
uble in water, mdiile fibrous organic substances, such as cellulose 
and lignin remain intact.. According to Robinson (i) by the ac¬ 
tion, of oxygenated water the humified matter undergoes oxidation 
and is brought to a condition of soluble compounds, ’while the 
attack on fibrous substances remains negligible. 

' In the following table the results of my experiments on the 
humification of the superficial layers of humus and vegetable mould 
rich in organic matter from the forests of spruce, Scots pine and 
pedunculate oak in the forest of Jirny near Prague, is summed up. 
These results are compared with the intensity of nitrification, ex- 


(i) Robinson, U.W, and Jones, J. O. Journ. of Agric. Science , 15, p. 26, 1925. 
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pressed as difference between the initial content in nitric nitrogen 
and that after the sample examined had remained for 30 days in 
a conical phial tinder laboratory conditions. 


Tabee I. —* Forests of spruce, Scots pine and pedunculate oak . 

Forest of Jirny . 


Percentage 

of 


Percentage 
of humified matter 


Nitrogen 

of 

Active , nitrates 


Species of forest 

organic 



... 'JBg 
acidity 

per 1 kg. 
of drv 

: matter m tlie 

in dry 

in 

substance. 


dry 


organic 

p h Difference 


; substance 

substance 

matter 

after 

nitrification. 

Spruce, 100 years, soil covered with moss. 

54.IO 

12.S3 - 

23.09 

3 .S — 

10.25 

Spruce, 90 years, soil covered vita moss . 
Spmce, 100 years, open, soil covered with 

; 51.20 

30.69 : 

39*94 

4.8 ,- 

4*37 

moss. .. 

31.21 

20.62 1 

66.07 

5.0 — 

0,80 

Spruce, 70 years, close, soil without vege¬ 


j 




tation .. . 

30.64 : 

21.16 ; 

69.04 

5.6 : + 

4*71 

Scots pine, 60 years, veget. moss . . . 

22.56 

4.10 ; 

20.66 

3.2 

6.00 

Scots pine, 120 years, veget. moss, grass . 
Scots pine, 100 years, veget. moss, grass 

18.39 : 

6.42 

34.90 

4*2 -. 

0.50 

underwood of oak 10 years. 

Scotsplne, 30 years, veget. grass under¬ 

4 s -37 

30.02 : 

62.06 

5-4 :+ 

3*30 

wood of oak 20 vears.. . 

21.01 : 

12.72 

60.57 

6.2 -f* 

9-77 

Fed. oak, 100 years, veget. moss, grass. . 
Fed. oak, 80 years, open, underwood oak 

23-19 : 

11.33 

48.86 

5 *° — 

13.26 

10 years, veget. grass .. 

1 34-33 

16.49 ; 

53 -St* 

5.2 -f 

1.96 

Fed. oak, 80 years, open, veget. grass . . 

52.56 

33 ^o ; 

62."3 

5*7 1 4 " 

3*75 


It is seen from the data in Table I that the proportion of hum¬ 
ified matter contained in its entirety in organic matter increases 
in the cases examined of the humus of spruce, Scots pine and pe¬ 
dunculate oak, with the decreasing acidity of the vegetable mould. 

The strongly acid layers of the dead, covering under dose grow¬ 
ing conifers and pedunculate oak hardly produce any nitric ni¬ 
trogen, with the exception of the more open forests with sweeter 
humus richer in humified matter, although the intensity of nitrifi¬ 
cation always remains very low-. 

Tables II and III indude the results of experiments in the 
forest region of St. Margueritte near Jindfichiw Hradec and in the 
region of Tremosnice near Caslav in Bohemia. 
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Table II. — Forests of St. Margueritte near JindHchiw Hradec, 

Bohemia. 


| Percentage 
of 



Nitrogen 

of 

nitrates 


Spedes of forest 


organic ! 
|matter in the! 
| dry 
substance 


in dry 
substance 


in 

organic 

matter 


mg. per i kg, 
acidity of dry 
matter. 

p H Difference 
after 

nitrification 


Fed. oak, So years with underwood of : 

beech. Soil without vegetation . . . 
Spruce, So years, dose. Soil without I 

vegetation.. 

Oak, beech, silver fir, spruce. Hartig’s ! 

felling area, 70 years. Soil without veget. ; 
Scots pine, 70 years, without underwood . ; 
Scots pine, 60 years, with underwood of | 
beech, 20 years. 


3 s.-s : 

32*04 ; 

82.62 

5-9 j 43-85 

42.49 

17.32 | 

40.76 

I 

4.1 f 2.66 

45 - °7 : 

24.86 j 

55-16 1 

; 4*9 j 14*25 

8 i -34 : 

32-39 j 

38.59 

4.2 1 14.03 

j 

64.OO ; 

35*37 ; 

55-27 

5.4 : 21.72 


Table III. — Forests of Tremohiice near Caslav in Bohemia. 


Species of forest 


: Percentage ! Percentage ■! 

; of humified matter ’ ^ c £| ve 

organic ,."• ” : acidity 

:matter in the' ia ^ 

dry ' organic : p H 


, Nitrogen 
| of 

Active / nitrates 
.... 'mg.per 1 kg. 
acidity i ©I dry 
; matter, 
p H ; Difference 
j after 

! nitrification 


Spruce, 90 years, soil without vegekitlon. 
Spruce, 70 years, soil without vegetation. ; 
Clearing of spruce forest 2 years after * 
deforestation. Vegetation: — Eptlo- ; 
Mum angusHfolium, Rubus tdaeus, [ 

Desckampsia fiexuosa etc.■ 

Beech, 70 years, soil without vegetation . 
Beech, spruce, Scots pine, 70 years soil ■ 

without vegetation , . ... - 

Hornbeam, young coppice of 20 years. : 
Beedi, hornbeam, maple, ash, young < 

coppice of 20 years ..j 

Beech, maple, hornbeam, ash, high forest i 
of 70 years. Anemone nemorosa . . . ) 


52*3^ | 

16.28 

3X.08 i 

4.0 — 

9.00 

69.29 j 

29-39 : 

33*38 

4.8 ■ 

12.63 


34*21 

28.13 j 

82.23 

5*4 ; 

108.03 

43 - 4:7 j 

22.14 ! 

50*93 

5-2 ; 

0.17 

36^5 j 

; 18.34 j 

49.77 

5*1 ; 

33*40 

25*25 | 

17.52 1 

69.27 j 

5*6 | 

99,06 

18.17 

13*25 | 

i 

79.92 1 

1 

6.0 1 

f j 

49.87 

28.72 j 

; 21.94; 

76.39 

| 6.5 ! 

193.98 


It appears from the above mentioned experiments (Tables II 
and III), that the layers of humus in broad-leaved forests generally 
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show a very considerable degree of humification and at the same 
time a lively intensity of nitrification. 

The acid humus of conifers, exposed to the action of sunlight 
is more easily rendered soluble than that found under the dense 
shade of the crowns of the standing trees. 

In high forests of Scots pine, the favourable influence of the 
beech underwood is shown by the greater degree of humification 
of the superficial layer of humus. The same observation appears 
'from the comparison of close grown forests of conifers with mixed 
stands composed of broad-leaved species and species with persistent 
leaves. 

Antonin Nemec, 

Prague. 


Abstracts and Literature. 


General. 

A New Soil Gore Sampler, 

Powell, E. B, {Missouri Agr. Exp. Slat, Soil Science, VoL XXI S pp. 53- 
57. Baltimore, Md., 1926. 

The author describes a sampler that would take an undisturbed core 
of soil with the desired dimensions. The sampler consists essentially 
of two cylinders, one within the other, the outer one being furnished with 
cutting knives. A diagram of the sampler with a detailed description 
of its construction and two photographs are given in the article. Any¬ 
one especially interested can make arrangements with the Agricultural 
Experiment Station Columbia, Mo., U. S. A. to secure blue prints and 
'Specifications of this sampler. J. S, Joffe. 

Tscfaeraialris Mineralogical and Petrographic Review. 

New Series ; Vol. 38 ; 623 pages ; 93 illustrations ; 11 tables ; Published by 
Holder-PicHer-Tempski A. G. Vienna 1925. 

The 38th volume of this review appears as a special number in honour 
of the 70th bxrthoay of Friedrich Becxi and as such is particularly well 
got up. Contributions have been sent by a large number of his former 
pupils, and of them this number contains thirty-five. Most of the,con¬ 
tributions deal,with mineralogical and petrographic problems, but to a 
. soil-scientist the following will be of particular interest: (ij On the forma¬ 
tion of the phosphates of lime in the gault of the Vorarlberg (p. 206-209) ; 
(2) On the weathering processes m the augite-porphyrites (melaphyres) of 
-the Waldetsburg highlands (p. 309-352); (3) Structure-statistics (p. 392- 
• 423) ; (4) On the numerical treatment of the structural properties of rocks 
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(p. 479-493) and (5) On the Cenomanian phosphate deposits in the Dniester 
districts of Polish Podol (p. 599-609). In article (1) Schadeer describes the 
diverse forms of occurrence of the phosphates of lime (phosphorites) in 
the glauconite sandstones and limestones. In article (5) Tokxerskx deals 
also with the phosphates. He describes the geological and petrographic 
relationships of the Podolian phosphates, and deals also with their chemical 
composition and their economic importance for Poland, Article (2) of 
Mitch and Alaschewset forms a very valuable contribution to the 
knowledge of the relation between the habit, chemical processes and the 
changes in mineral composition of weathering rocks. Unfortunately lack 
of space prevents us from dealing with this most interesting paper in greater 
detail, but the reading of it can be recommended to every soil-scientist. 
The same applies to articles (3) and (4) on the structure of rocks w r hich 
give very valuable suggestions when applied to soils. Heeemers. 

Soil Physics. 

On the Mechanical Analysis of Soils containing Heavy Minerals. 

Merchant B. de C., South African Journal of Science , Vol. XVIII, 
pp. 223-226. Johannesburg, 1922. 

In the Transvaal many red loams are derived from basic igneous rocks 
like norite and diabase, which in some places contain bands of magnetite. 
Such soils consequently also contain a relatively high percentage of heavy 
minerals, principally magnetite. The author has examined the fine gra¬ 
vel and sand fractions — where a separation of heavy minerals by Thou- 
EET s solution is possible — and has found in the sand as much as 39 per 
cent, heavy minerals (30 per cent, magnetite). 

It is,clear that sedimentation and elutriation methods of mechanical 
analysis would not give a correct idea of the smaller sized fractions of such 
soils, such fractions no doubt containing also a high percentage of heavy 
minerals. ' The author sought after a method for reducing these soils to 
a common basis, but without success, it being impossible to separate the- 
soil as a whole into heavy and normal particles. Malherbe. 

The Contribution to the Discolloidity of the Soil. 

SMQUK If. Prispevek k diskolloidmtn promenam v pMach, Vcstmk Css - 
hoslovenscke Ahademie Zemidelske, p. 221. Prague, 1926, 

The colloidal state of the soil is not constant. It depends on the action 
of temperature (freezing) on the different electrolytes (fertilisers) and on 
ploughing. These factors may modify the total surface 1 and consequently 
the hygroscopicitv which is proportional to it. The variability of the- 
total surface of the soil has been studied in connection with the dis- 
thermical influences. The hygroscopicitv has been determined as well as- 
the absolute dessication of the soil after Rgdewaed-Mitschereich, and 
the activity of catalase with the apparatus of Koenig. The author 
gives a few results ; 

x) The total surface of the soil particles is a function of the temper-- 
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attire at which the soil was dried. The hygroscopicitv of the soil decreases 
with increase of temperature. Air dried soils shrink about 11-15 % of 
their surface. This decrease of the active surface is, from a practical stand¬ 
point very important, for the production of nutritive substances in the 
soil after a hot summer. The total surface of soils dried at 50° and ioo° 
is reduced only by about 0.7-5.6 %. With absolute dessication the surface 
is decreased by about one-fifth for mineral soils, and two-fifths for peat. 
It seems that the temperature has greater effect on the pectisation of 
humus than on that of other organic matter. 

2} The activity of catalase of the dried soil decreases with hvgros- 
copicity (except at a temperature of 50 0 ). 

3) Intermittent frost has little action on the shrinkage of the 
surface of air dried soils. On the other hand the surface of the moist soil 
is increased about 4 %. In the case of air dried soils the activity of 
•catalase is decreased by about 3.5 cm 3 oxygen, in the case of moist soils by 
about 4 cm 3 . 

4) The leaching of electrolytes, if continued sufficiently (20-27 li¬ 
tres of water for about 150 gms. of soil) causes the pepfisation of hydrogels, 
and the hygroscopicitv increases about 10 %. The activity of catalase 
is also increased. When on the contrary the electrolyte content of the 
soil is increased, the total surface of the soil is decreased. 

5) The variations in the colloidal state, which have begun under 

the influence of temperature, are only partly reversible, over a short 
•period. Author. 

On the Chemical Changes in Granites under Moors. 

Beanck, E. and Rieser. A. Chewk der Erde , VoL II, part 1, pages 15-48. 
Jena 1925. 

This piece of work is a contribution to the elucidation of the question 
of kaolin formation. Before dealing with their practical work, the authors 
review critically' all the different views propounded on the formation of 
kaolin. As the object for their investigation the authors chose“brocken" 
granite, and their investigations and analyses were not concerned only 
with the granite, but also with the overlying peat and moor-waters. They* 
investigated also atmospherically weathering granite particles. The results 
of these investigations are given in numerous analytical tables. The authors 
conclude that the weathering of the brocket' granite does not tend in the 
direction of kaolin, and also that the bleaching of the rock is caused by* the 
sulphuric acid formed. Heeemers. 

Effect of Various Methods of Applying Fertilisers on Crops and on 

Certain Soil Conditions. 

Coe Dana G. (Iowa State College), Soil Science, VoL XXI, pp. 7-21. 
JB altimore, Md., 1 92 6, 

Fertiliser applications in direct contact on the ridge or in di¬ 
rect contact .in the drill-row* with seed are likely to be injurious to the 
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best germination of die seed. Planters designed with fertiliser attach¬ 
ment for direct contact are not advised for use. In place of direct con¬ 
tact it is recommended to use the methods of “ above the ridge or drill 
row ” the “ below the ridge or drill row’and the “ sides of ridge or drill 
row M method, J. S. Joffe. 

The Effects of Various Methods of Applying Fertilisers on Crop Yields. 

Cos Dacca G. Town State College''. Soil Science, Vol. XXI, pp. 127-141. 
Baltimore, Aid., 1926. 

This is the second part of a study i,see above first part) on the effect 
of various fertilisers, applied in different ways, on some important farm 
crops, The results do not warrant definite conclusions, neither do they 
allow the recommendation of a satisfactory fertiliser practice. The exper¬ 
iments indicate, according to the author, some very sound suggest¬ 
ions. Moderate applications of non caustic fertilisers gave the best re¬ 
turns by the direct contact in the seed row's method. Drilling of fertilisers 
as a separate operation to the seeding was not equal to the direct contact 
method. A second set of delivery tubes distributing the fertiliser above 
the seed served to safeguard germination, but failed to give the benefits 
desired. When broadcasting discing is important. J. S. Joffe, 

The Solid Acidity of the Soil. 

Be Domxsi&s, A. and Dojmi, S. (R. Istitulo Superiore agrario di Portia). 
Annaii di ChUnica applicata , w. 15, No, 5, p. 183-206. Rome, 1925. 

In the soil, bases itay be found in a free or fixed state. The latter 
enter, in delin'te and constant proportions, into the composition of the 
molecule, forming part of the constitution of the crystalline and colloidal 
elements and cannot be separated without considerable chemical and 
structural alterations. The free bases., on the other hand, come at any rate 
for the most part, from the colloidal elements which cause them to he 
condensed by the action of a bond which differs from common chemical 
affinity ; from such compounds all characters of saline combinations ate- 
excluded. 

Loss and impoverishment of bases in these compounds do not give 
them either the composition or function of acids or of acid salts. The 
peculiarity of abstracting the cation from electrolytes leaving the solu¬ 
tion acid, is due in these conditions, to power of absorption. The energy 
of the absorbing power decreases in conse, uence of increase of the proportion 
of the, fixed bases, which at a certain moment acquire the capacity' of 
repassing into solution with very great ease. At this point, powders of 
absorption are still possible, inasmuch as the cations of the electrolytes go 
and take the place of the bases repassed into solution. The process, how¬ 
ever, does not correspond to chemical reactions by double exchange. 

Dissociation of the fixed bases cannot take place if the combinations 
from which they are derived, have not abandoned their coagulated condi¬ 
tion, The increased degree of disjunction which results is the cause of 
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suck an intensification of absorbing power on tlie part of the soil that the 
condition arises of the soluble nutritives elements remaining too actively 
abstracted from the action of the roots. In protecting the free bases 
from being washed away, carbonate of lime acts precisely through its na¬ 
ture of coagulant electrolyte. The conditions which calcium compounds 
are required to correct in soils already impoverished in free bases, are 
not therefore caused by the properties of non-existent or inactive com¬ 
pounds of acid function. In these eases, the calcium compounds do 
not act as neutralizers, but, on the contrary, hy the known mechanism of 
coagulation of the electrolytes, that is hy bringing back the colloidal ele¬ 
ments from the dispensed condition to the condition of coagulated “ ab¬ 
sorbed elements and fixing them in that condition. A. F. 

Potassium Ferrocyanide and Ferric PerrocyaxiMe as Sources of Iron 

for Plants, 

Detjber C. G. (University of Missouri's, Soil Science , Vol. XXI, pp. 23- 
26. Baltimore, Md., 1926. 

The use of the compounds mentioned in the title as a source of Fe for 
Sifircdela folyrhizci and soybeans in solution cultures with buffer mixtures 
gave the following results : with 0.033 and 0.036 parts per million in the 
form of potassium ferrocyanide the soybeans and Spirodela made fair 
growth. .Higher concentrations of iron in this salt produced a slight stop-' 
page of growth. Merck's ferric ferrocyanide was a satisfactory source 
of iron for soybeans plants when the solution had a reaction of pH 5.0 
but at less acid reactions growth of the plants and chlorophyll development 
was restricted. J. S. Joffe. 

The Dynamics of Potash Assimilation by Potash containing Silicate 
. minerals, 

Bobrescu-Cetjy, J. M. Ckemie der E-vde. VoL 2, Part 1. pages 83-102. 
Jena, 1925. 

The absorption of food by a plant depends on the solubility of the 
.given compounds in the available solvents. Purely chemical means cannot 
entirely solve the question of food absorption by plants, since in each case 
we are only able to determine the salts dissolved In. a certain given solvent. 
The author investigated the question of food absorption using varying 
quantities of different potash minerals, and also different solvents. The 
results are summarised in tables and represented graphically. He points 
out that in the study of solubility the logarithmic function log (S—y) = 
K — C can be applied, which gives the velocity' of monomolecular functions. 
'For the determination of the velocity of solution the factor C serves, and 
not the factor S introduced by Mxtscherxjch. From the experiments 
of Mitschereich it follows that the determination of P 2 O s absorption is 
best carried out in water saturated with C0 2 , whereas for the determination 
of potash assimilation hydrochloric acid is the best solvent. Mica supplies 
the soil with potash in a much more easily assimilable form than do potash- 
soda-felspars. Hexemers, 
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On the Erratic Weathering Solvents in New Red Sandstone in their 

Dependence upon External Influences. 

KeandeR, E. Chemie der Erde . Vol. 2, Part i, pages 49-82. Jena, 1925. 

The author has beau investigating the new sed sandstone region of Rein- 
hausen near Gottingen in which weathering causes the appearance of forma¬ 
tions similar to those found in the new red sandstone of the Pfalz and in 
the freestone of the Saxon “ Switzerland He has investigated very 
carefully the weathering solutions and has found in them mainly sulphate 
.together with a small amount of chlorides. Usually the concentration of 
these solutions depended on the thickness of the percolated rock layer, 
their sulphuric acid percentage depending on the layers of humus over- 
lying these rocks. This explanation is made the more probable by the 
•presence of ammonium. Heilmers. 

Agricultural Chemical Exercises, Part I. Methods of Analysis. 

Maiwaed, K. and Ungerer, E. Published by Theodor Steinkopff. Dresden 
and Leipzig. 

As an introduction the scope of the book is clearly set out and de¬ 
fined and the most necessary apparatus and the rules to be observed in 
quantitative analyses are described. In the next part are described the 
fundamental methods of analysis and their application to fertiliser investi¬ 
gations (potash and phosphoric acid determination, methods of titration, 
determinations of nitrogen and lime). Two further chapters are devoted 
to the analysis of fodders. The last three chapters deal exhaustively with 
the different methods of soil analysis: physical methods, physico-chemical 
and chemical and biological methods. In the case of the more important 
methods e. g. waterholding capacity, Atterberg's slime analysis, Comber’s 
ELasenbaeumer s and Daikuhara’s methods of acidity determination and 
foodstuff analysis the authors give a full description of the correct method 
of carrying out 1 an experiment together with order of analysis ; whereas 
other methods e. g. electrometric determination of the pH factor, determi¬ 
nation of fertiliser requirements by the method of Mitscherlxch, Schone 
and Kopecky’s slime processes and the seedling methods of Neubauer 
and Schneider are just mentioned and the theory of them explained. 

It is primarily intended to be a book of practical exercises for the use 
of students and college trained farmers. L. G. 

Laboratory Book for Agricultural Chemists. 

Metge, Gustav. Laboratory books for the chemical and related industries. 
Vol. 18 ; 232 pages. Published by Wilhelm Knapp. Halle, 1926. 

The author divides his book into three main parts : natural soil ele¬ 
ments, agricultural products, requirements of agricultural lands. In the 
first part he deals with the properties and with the methods of investigation 
of water and of soil. In the second he distinguishes between the methods 
-of investigation of plant products and those of animal products, while the 
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last part deals with fertilisers and commercial foodstuffs both with regard 
to their investigation and the judging of them. Of particular interest from 
the standpoint of this journal is the second section of the first part : the 
soil. He deals with the physical, chemical and mechanical investigation 
of a soil, with the biological seedling experiments, with the investigation 
of moor-soils and also with the determination of substances detrimental to 
plant life. Even the most recent methods are described. The section 
closes with a chapter on the essential points to be observed in judging a 
soil; 

The whole work reviews clearly with a guide to the literature on, the 
subject the most important and most generally used methods of investi¬ 
gation and can be most strongly recommended as a concise handbook of 
research in scientific agricultural chemistry especially soil research. 

U G. 


Soil Investigation by means of the Seedling Method. 

Nbubauer, H.» Illustnerte Landwirtschaftliche Zeitung, Vol. 46, page 77, 

1926. 

The /author, deals with and rejects various criticisms of the seedling 
method as worked out by him. He insists that his method should only 
be carried out by properly trained and scientifically educated workers. 
After pointing out the advantages of his method of determining plant- 
absorbable foods he remarks on the great sources of error inherent in pot and 
field experiments and claims that the lack of agreement of results bet¬ 
ween these and his seedling method does not in itself mean the rejection 
of the latter method. K. Schaerer. 

The Availability of Nitrogen in Garbage Tankage and in Urea in 

Comparison with Standard Materials. 

Prince A. L. and Windsor H. W. (New Jersey Agr, Exp. Sta.), Soil 
Science , Vol. XXI, pp. 59-69. Baltimore, Md. s 1926. 

The object of the paper has been to study the relative availability of 
garbage tankage and urea in comparison with other organic and inorganic 
nitrogenous fertilisers and to study the rate of decomposition of urea under 
various conditions. Vegetation experiments were carried on in pots with 
sand cultures. Three crops were grown : barley, rape and sorghum It was 
found that the fertilising value of garbage tankage is very low. Most, of 
the nitrogen which it contains is very slowly available and its total per¬ 
centage of nitrogen is low hi comparison with other forms of organic 
nitrogen.' As a fertilising material its chief value will probably be in 
its use as a filler. Urea was found to be a very desirable source of 
nitrogen and was very nearly equal to NaN 0 3 in availability. In some 
cases the crop was even better than with NaNQ v In all cases it was 
better than ,(NH 4 ) 2 S 0 4 . On the basis of 100 for NaNO s , urea rates 98' % 
available; (NH 4 ) 2 S 0 4 , 88.2 % ; standard tankage, 53.4 %; fish 49.2 % 
and garbage tankage, 14.2 %, , Chemical availability tests were made 

7 — Agr, ing. 
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by three methods ; i. neutral permanganate, 2. alkaline permanganate 
and 3. oxalic acid method of KEimOG (/. Ind. Eng. Client. U. S. A 
Vol- 16, pp. 371-372, 1924) and compared with the vegetation tests. 
Not much dependence can be placed on the present chemical tests for 
the determination of available organic nitrogen. The rate of decomposi¬ 
tion of urea was studied in cultures of sand, of a mixture of half sand and 
half soil, and soil alone. The index for determining the decomposition 
was the amount of ammonia found over various time periods. After 5 
days only 3 % urea was converted into ammonia in sand culture, 67 % 
in the half sand and 90 % in the soil alone. In the soil alone 50 % was 
converted in 3 days. On an acid soil the rate of decomposition was 
retarded : after 11 days only 50 % of urea was converted to ammonia. 

J. S. JOFFE, 


Numerous Reactions of Moravian Soils. 

Smoxjx, J. Reakeni cislamoravskych pud. Vestnik Ceskoslovenske Akademie 
Zemedelske , p. 219, Prague. 1926. 

The reaction of the soil depends on climate, on the parent rock, on the 
vegetation, and on the way it is cultivated. The -writer has analysed a 
great number of Moravian soils and he has published some results of the 
analyses in Zordvy v$zkumn$ch usimu zemedelskych c. s. To make his 
results more general, he has continued this investigation on soils belong¬ 
ing to various types such as degraded tschemosioms, Central-European 
brown soils, grey forest soils, podsolized and podsol soils. He has also 
taken under consideration the endodynamorphian soils (in Glinka's 
sense) such as redzinas, recent deposits, etc., and has examined the reaction 
of,all characteristic strata m the soil sections. 

To determine the actual reaction (in "water and in the normal KOI 
solution) the process with the hydrogen electrode, an electrode of gold 
covered with palladium is used. The titrimetric acidity is expressed in 
milligrammes of H. ions per 100 grammes of dry soil. 

It appears from his, statement that:— 

1) The pH concentration of Moravian soils varies from 4.90 to 8.57 
pH. The arable soils always have a higher active pH concentration in water 
(6.40-8.57 pH), than forest and meadows soils (4.90-7.10) of the same 
climatic zone and derived from the same parent rock. 

2) The exchanged reaction (in the KOI N solution) oscillates be¬ 
tween the limits ; 4.40-7.30 pH in arable soils ; 3.70-6.30 pH in meadow 
and forest soils. 

3) The titrimetric acidity in water reached 0.451, and in the KC1 
N solution 11.456 milligrammes H. 

4) The highest active pH concentration was found in the redzina 
(8.57 pH) and then follow in order degraded tschemosioms, Central-European 
brown,soils, grey forest soils and podsol'soils. The illuvial strata of the 
last' three types have a greater pH concentration than alluvial strata. 

5) Neutral or alkaline Moravian soils — especially the redzinas — 
always show lower pH concentration determined by means of colorimetric 
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methods than by the electrometric method (with the hydrogen electrode). 

6) The pH concentration determined colorimetrically in centrifugal 
apparatuses approximates to the pH concentration determined in suspension 
by the method with the hydrogen electrode. 

7) The method with the quinhydrone electrode according to E. 

Bxeemann gives in Moravian soils (slightly) lower results than the method 
with the hydrogen electrode. Since that decrease is constant and operation 
is very simple to carry out, Bieemann’s; method-for the practice of pedology 
may be recommended. The Writer. 

Some Residual Effects of Neutral Salt Treatments on the Soil Reaction. 

Spurway, C. H. and Austin, R. H. (Michigan Agr. Exp. Sta.), Soil Science » 
VoL XXI, pp, 71-74. Baltimore, Aid., 1926. 

This article deals with the effects, on the soil reaction of the various 
horizons of four soil types, piofiles, of some different cations fixed by these 
soils from neutral salts (chlorides), after the soluble products of the soil 
neutral salt reaction have been practically completely washed from the 
soils. CaCE 2 , MgCL, KOI and NaCl solutions were used in this investi¬ 
gation. The CaCL caused only slight changes in the soil reaction whereas 
the MgCL, KOI and NaCl treatments increased the values of the soil. The 
effective order of the several cations is : Ca, Mg, K, Na. Increased solub¬ 
ility and hydrolysis of the soil material containing the fixed cations are 
believed to be the cause of the increased pH value where increases are noted. 

J. S. Joffe. 

On the Influence of Soil Reaction in Practice. 

Trenee, M. Has the soil reaction in practical agriculture really the influence 
attributed to it as a result of scientific experiments ? Zeitschnfl fur Pflanzen - 
erndhrung und Dungung , Vol. 4, No. 8, 1925. 

A contrast is made between the conditions of growth in practical 
agriculture, where optimum growth can be influenced by many different 
factors, and those obtaining in scientific investigations where ah the disturb- 
bing factors are eliminated. It was shewn in previous experiments that 
throughout the year the reaction remains fairly constant particularly 
in the case of soils rich in colloids, but is less constant in the case of 
sandy soils poor in colloids. The influence of fertilisers and of soil cult¬ 
ivation was also investigated. 

The answer to' the question put by the author was based on the results 
of the numerous acidity determinations carried out by means of the “ aci- 
dometer ” on soil samples from 23 large estates. The results and .com¬ 
putations were collected and tabulated very clearly. 

These results agree to a certain extent with those gained from scien¬ 
tific experiments and it seems that we shall be justified in concluding that 
the yield can be be increased by adjusting the reaction of the soil to the 
kind of plant which it is intended to cultivate, Most of our cultivated 
plants seem to show an optimum growth at a slightly add to neutral 
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Taei,^ I. — Optimum soil reaction for the development of different cultivated 

plants . 
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reaction. As an alkali reaction is just as detrimental to the growth of- 
cultivated plants as a strongly acid reaction, the problem of the depend- 
dence of plant cultivation upon soil reaction, seems to be not merely a 
question of “ soil acidity ” but a question of soil reaction in general. 

G. X,. 


Dost known thy Soil, Farmer, its Ills and Maladies ? 

TskNEU, M. Illustrierte LandwirtscJiaffs-Zeitung , Vol. 45, page 623, 1925. 

Dealing with the problem of soil acidity, the author points out with 
great emphasis that it is wrong to speak exclusively of “soil acidity di¬ 
seases since soil alkalinity is no less injurious to plant cultivation than 
a strongly acid soil. _ * 3 L Schabbbr. 

The Utilization of Water by Plants Under Field and Greenhouse Con¬ 
ditions., 

Toxaikgv, N. M. (Agr. Exp. Sta., Saratov, Russia), Soil Science , Vol, XXI 
pp. 71-91. Baltimore, Md., 1926. 

The author studied the utilization of water by plants under field and 
greenhouse conditions. Under conditions of the investigation larger 
amounts of water are utilized during the first part of the vegetation period 
in the field than in the greenhouse. The loss of moisture must be ascrib¬ 
ed to the indirect evaporation of water by the soil under the plants, some¬ 
thing that does not take' place in the greenhouse. For this reason the 
transpiration coefficients of all the plants in the field are higher than in the 
greenhouse during the first part of the vegetation period. For the major¬ 
ity' of the early spring crops the utilization of water is not regular; there 
are specific periods when the plants require more moisture from the soli 
With grain crops this period coincides with the period of, heading, out and 
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blooming. Plants'": with a long vegetation period — roots and tubers — 
are utilizing the soil moisture with, great regularity during the whole 
period of their growth. Early maturing grain crops have to depend on the 
soil water resources, the late maturing plants may utilize the rainfall during 
the whole vegetation period and thus not he dependant so much on the soil 
moisture stored from the spring. In the field the following plants were used : 
winter rye and wheat, soft and hard spring wheat, oats and barley ; lentil 
peas and noot; sorghum, Sudan grass and alfalfa ; buckwheat, corn, sun¬ 
flower, potatoes, carrots, pumpkins and fiax. In the greenhouse the follow¬ 
ing crops were used : soft and hard spring wheat, oats, buckwheat, peas, 
clover, flax and sunflower. J k S. Joffe. 

Proceedings of the 2nd Commission of the International ^Society of Soil 

Science . 

Groningen, February 1926 ; Part A. 

This is only intended as a short notice of the proceedings of the 2nd 
Commission which were made available to all the members of the Inter¬ 
national Society of Soil Science. 

It contains 23 short papers by research workers of different countries 
dealing with the questions of chemical soil analysis, which were discussed 
at the Groningen session of the 2nd Commission on chemical soil investi¬ 
gation. -The separate papers are reviewed in detail in the literature review 
of this journal. L. G. 

Soil Biology. 

The Viability of ' the Nodule Bacteria of Legumes Outside of the 

Plant I. II. 

Alicante Marcos, M. (Univ. of Illinois), Soil Science , Vol. XXI, pp. 27-52* 
Baltimore, Md., 1926. 

This paper covers a series of investigations on the problem of viability 
of nodule bacteria of legumes outside the plant. A series of experimental 
data is furnished on nodule production as influenced by time of storage, 
temperature during storage, kind of container, maintenance of organisms 
in pure and mixed culture in association with other nitrogen-fixing bacteria, 
with yeasts, moulds, and with non-nitrogen fixing bacteria on and in different' 
media ; the effect, of different treatments, such as the reinforcing of the 
inoculation with sugar, glue, and soil in various combinations and in differ¬ 
ent concentrations ; the effect of 0 aCO 3 , Ca 3 {PO,) a , sunlight, dessication and 
aeration was investigated. Extensive studies were conducted on the effect 
of time and dilution upon the number of the legume organisms surviving 
when grown in liquid media ; the effect of limited and ample quantities 
of oxygen upon the life of the organisms grown both in liquid and in 
solid media ; and the comparative effect of cane sugar and mamnite upon 
the life of the legume organisms* The effect of soil acidity on the infective 
power of nodule bacteria was studied. It was found that when inoculated 
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seeds were variously treated with soil, glue and sugar, alone or in combina¬ 
tion, some organisms remained viable and nodule production occurred 
after 60 days storage. In treatments with sugar, either alone or with 
glue or soil, the nodules developed were uniformly large and evenly distrib¬ 
uted over the root system. Soil and glue showed no particular advantage 
over the untreated infusions. No significant difference in nodule produc¬ 
tion was noticed between sugar, Ca 3 (P0 4 ) 3 and CaC 0 3 in different a mounts 
with infected soil when used for inoculation. Soils with 10 % sugar 
developed acidity unfavorable for B. radicicola. Cloth seed bags were su¬ 
perior for storage purposes to glass containers, B. radicicola and Azat, 
chroococcum showed no harmful effects upon the life and infecting power 
of the nodule bacteria. Soybean, sweet clover, cowpea, and garden pea 
bacteria, when grown together, showed no harmful effect upon each other. 
The activity of pea bacteria when grown on milk was not impaired by the 
presence of 23 . prodigiosus, B. capsulatus , B. mesentericus, pink yeast and 
moulds. J. S. Joffe. 


The Viability of the Nodule Bacteria of Legumes Outside of the Plant 

III, IV, V, 

Alicante Marcos, Mondejar (Univ. of Illinois), Soil Science, VoL XXI, 
pp. 93-114. Baltimore, Md., 1926. 

This paper is a continuation of I and II already reported and it deals 
with the effects of certain factors upon the life and growth of the nodule 
bacteria. The following factors w r ere studied : dilution and storage, cane 
and mannite liquid media, oxygen supply in solid and liquid media for B. 
radicicola , shaking. The author also studied the thermal death point of 
nodule bacteria, B. radicicola and Azotobader chroococcum , the effect of 
different kinds of soil, of CaCCb upon the thermal death point of legume 
organisms, the effect of soil acidity upon the infecting power of B. radicicola 
of garden pea ; studies were also made on the life cycle of various nodule 
bacteria as influenced by CaC 0 3 , Ca 3 (P 0 4 ) 3 , acid phosphate, A 1 C 1 ,, HC 1 , 
CH 3 COOH, HN 0 3 anc ^ H 2 S 0 4 . It was found that the rate of multipli¬ 
cation was greater in high dilution. B. radicicola lived 142 days in solu¬ 
tion. CaC 0 3 stimulated the growth of B. radicicola better than Ca 3 (P0 4 ) 3 . 
The heat resistance of B. radicicola of garden pea and sweet clover and 
B. radicicola of cowpea and soybean was lower than the heat resistance 
of B. radicicola and Azohader chroococcum. The legume organisms were 
killed at 50°C for 10 minutes exposure, whereas B. radicicola and Az. ckroo - 
coccum w Y ere alive at 50°C for 10 minutes. Peat maintained the life of 
nodule bacteria at a much higher temperature than brown silt loam, 
Acid soils decreased the thermal death point of legume organisms. 
CaC0 3 increased, the thermal death point and the keeping qualities of 
legume organisms. Absence of phosphate or carbonate in media resulted 
in the formation of bacteroids. Acetic, nitric and sulphuric acids changed the 
legume bacteria into bacteroids and each of these, acids affected the form 
of the organisms specifically. J. S. Joffe* 
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Some Protozoa found in Certain South African Soils, 

I. Pantham H. B. and Tayeor B. South African Journal of Science , 
Vol. XVIII, pp. 375-393. Johannesburg, 1921. 

II. The same : Ibidem , Vol XIX, pp. 340-371, 1922. 

III. Pantham H. B. and Peterson N. Ibidem , Vol. XX, pp. 438-49 1923. 

IV. The same : Ibidem, Vol. XXI, pp. 445-479. 1924. 

V. The same : Ibidem , Vol. XXII, pp. 355-399. 1925. 

The above articles embody the first published data on the protozoan 
fauna of South African soils. Some hundreds of soil samples from the 
various regions in South Africa (humid, semi-arid, arid, temperate, sub¬ 
tropical) were investigated as to the number and species of protozoa oc¬ 
curring in them. Environmental factors, such as depth of soil sample, 
humidity, seasons of the r r ear, soil reaction, frost, application of fertilisers, 
veldt burning, etc., were studied to some extent, but more from the zoological 
point of Anew. Practically nothing has been done to study the influence 
of protozoa on the fertility of the soil. 

Over seventy different species of protozoa have thus far been recorded. 
In ordinary non waterlogged soils protozoa have normally not been met 
with in the trophic state. ^ Maeherbe. 

A Comparative Study of the Bacterial Flora of Windblown Soil 4 I. Arryo 

Bank Soil, Tucson., Arizona. 

Snow Laetitia, M. (Wellesley College), Soil Science, Vol. XXI, pp. 143- 
165. Baltimore, Md.„ 1926. 

Only those bacteria which grow aerobically were considered in this 
study. The soil under consideration was collected at depths of 6, 12 and 
24 inches. The region may be called a “ true arid one. The number of 
bacteria per gram of fresh soil for the depths were as follows : 6 inches, 
401 000 ; 12 inches I 898 000 ; 24 inches, 916 000. Of the total number of 
colonies for all depths 52.4 % were actinomycetes, 0.77 % filamentous 
fungi, and 46.81 % yeasts and bacteria. The actinomycetes were actually 
and proportionally more numerous at 24 inches than at 6 or 12 inches. 
Pure cultures were isolated from the plates and studied morphologically 
and culturally. Morphologically, 24.1 % were cocci, 20.4 % were short 
non-spore bearings rods, 13.0 % were long non-spore bearing rods, 42.6 % 
were long spore-bearing' rods and 64.8 % were Gram negative. Culturally 
35*3 % fermented glucose ; 28.3 % fermented sucrose; and only one form 
fermented lactose ; 70.4 % digested gelatin and 56.5 % digested casein ; 
32.6 % reduced nitrates to nitrites. J. S. Joffe. 

Soil and vegetation. 

The, Salt Requirement of Lapinas Ribas. 

Arndt, C. H. (Univ. of Pennsylvania), Soil Science , Vol. XXI, No. i, 
pp. 1-6. Baltimore. Md., 1926. 

This is a report of a study on the composition of a solution best adapted 
for the study of the physiology of Lupinus albus , Solution, and sand 
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cultures were used and results are summed up as follows : a very favourable 
total salt concentration for the growth of Lupinus albas is 0.0084 N when 
calculated in respect of the cations. The salt ratio should be 5 : 3 :4 for K, 
Ca and Mg ; or 5 : 9 : 4 for the nitrate, phosphate and sulphate ions, respect¬ 
ively. A solution composed of 0.0035 N KN0 3 , 0.0021 N CaH 3 (P 0 4 ) 2 , 
and 0.0028 N MgS 0 4 will produce a favourable growth when the H ion 
concentration is less than pH 3.6 High concentrations of phosphate 
tend to produce chlorosis. J. $. Joffe. 

The Lime question^ Soil Reaction and Plant Growth. 

AiumENius, O. With 40 illustrations and 1 table, 158 pages. Published by 
Akadetnisches Verlagsanstalt m. b. H. Leipzig, 1926. 

In this book, which the reviewer can heartily recommend, the author 
gives an exhaustive account of the views held as to soil reaction, its origin 
and its influence on plant growth and on the micro-flora of the soil, and 
also of the methods of its determination. In addition there is a chapter 
on the practical application of the experimental results. The very compre¬ 
hensive collection of papers on the subject which is appended will be 
most welcome to all workers in this field. 

It would require too much space to go in detail into the different 
views propounded, and the many suggestions thrown out, by the author. 
A study of the book itself is recommended and it should prove of the 
greatest interest to theorist and practical man alike. 

R. H. Ganssen. 


Magnesia Impregnated Soils. 

Bcackshaw, G. N. South African Journal of Science, Vol. XVII, pp. 171- 
178. Johannesburg, 1921. 

• The so-called Great Dyke in Southern Rhodesia is, about four miles 
wide and extends over a distance of approximately three hundred (English) 
miles. It is composed of basic igneous rocks, the principal varieties so 
far determined being serpentine, enstatite and norite., The soils derived 
from these rocks are red, chocolate-coloured, and black loams, the latter 
type occaring on the low- lying ground, whereas the two former are found on 
the slopes. Without knowing, their geological origin one would expect 
that they are fairly fertile, but the experience is that they are often most 
infertile and Ho not respond to fertilisers. Chemical examination re¬ 
vealed the fact that the infertile type contains a great excess of magnesia 
over lime when treated with hydrochloric acid as also with one per cent 
citric acid solution. With the fertile type the lime is in excess of magnesia 
in both solvents. The infertile type was no doubt formed from either 
serpentine or enstatite and the fertile one from norite. With the limited 
data at his disposal the author is of opinion that when the ratio of magnesia 
to lime, soluble in one per cent., citric acid, exceeds 3 : 1 (lime as 1) the ten¬ 
dency:'is to experience very poor yields of most of the common crops ^ 
The-Rhodesian experience is that Kaffir Corn [Sorghum vulgare), velve 
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beans (Stizolobium spp.}, pearl millet (Penniseiwn sfticatum) and ground- 
nuts (Arachis hyftogaea) are fainy resistant to an excess of magnesia, whereas 
maize, wheat, lucerne, clover and mangolds do not tolerate an excess of 
magnesia. The native grasses (“ sweetgrass) also thrive excellently on 
the magnesia impregnated soils. Timing these soils being locally impractic¬ 
able, the most effective treatment thus far has been a liberal dressing of 
farm manure. Maeherbe. 

Soil Reaction and the Growth of our most Important .Cultivated Plants 

Trenbe, M. Illusirierte Landwirischaftliche Zeitimg , Vol. 45, page 558, 1925. 

The author describes the " acidometer ” made by him and details the 
experiments he has made with it on the correlation of soil reaction and 
plant growth. K. Scharrer. 

Regional Soil Science. 

The Distribution of the Main Agricultural Soil Types in Finland. 

Krischce, P. Die Emdkrung dev Pflame, 22nd Year, No. 5. Berlin. 

In connection with the publication by the author in 1922 dealing with 
the main soil types in Czecho-Slovakia and in the same periodical review 
the author has brought out in collaboration with Prof. Rindeee of the 
university of Abo an exhaustive soil map showing the distribution of the 
main agricultural soil types in Finland. The map was based on the ex¬ 
cellent map “ Suomen Suot Finnlands Forfmaker 5 '’ showing the distri¬ 
bution of moors in the middle and eastern parts of Finland, and published 
in 1909 by the Finnish Moor Union at Helsingfors, and also on the map 
sketches by Benj. Frosterus “ Finnlands Jordarter och Jordmaner 
Geotekniska Meddelanden , No. 34, Helsingfors, 1922, Supplements deal¬ 
ing with the heavy loamy and clay soils found in the southern parts of 
Finland were supplied by Prof. Rindell. The map prepared from these 
sources shows that the Finnish soils consist mainly of moor soils with forest 
soils intervening, and that only the southern and western coastal regions 
contain some heavy soils while the districts round Jammerfors contain in 
addition some middle soils. Predominantly sandy soils are found in the 
districts north of Leningrad and south-east of Wiborg. In addition, to 
the main map which proves the great importance of moor culture to Finnish 
agriculture, there is a map of the Finnish moors by Prof. Rindbxa 
showing that the greatest part of' the moor soils are in Central Fin¬ 
land. ' L. G. 

The Origin of the Black Turf Soils of the Transvaal. 

Marchand B. de C. South African Journal of Science, Vol. XXI, pp. 162" 
181. Johannesburg, 1924. 

The black turf soils of the Transvaal and the adjoining provinces consti¬ 
tute a very interesting soil type about whose mode of formation much has 
been speculated in the past. The term “ turf ” is a specific South African 
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designation and does by no means mean a peaty soil. Farmers of the 
above provinces apply this term to heavy loams or clay soils and thus 
they also speak of red turf soils, meaning a heavy red loam or clay. 

Some geologists were of opinion that the black turf soils contain a large 
percentage of humus and that they occur in low-dying or level localities 
with deficient drainage. Others however, observed that such soils may 
occur on hilly or sloping ground and that tke} r are underlain by basic ig¬ 
neous rocks. From the study of South African soil literature and from 
observations made and from a few soil samples taken during a cursory visit 
through Africa by his colleague Schantz, Marbut (x) (America) expressed 
the definite opinion that the above black turf soils constitute a climatic 
soil type belonging to the tschemozem group and as such may be found 
on various rock formations. This stands in direct contradiction to the 
opinion of the Transvaal soil scientists who hold that the black turf 
soil is formed in situ from the weathering of certain basic igneous rocks 
only, under varying climatic and topographical conditions. In the above 
article the author defends this latter view and gives a very full description 
of the occurrence and characteristics of these black turfs. 

Physically these soils are characterised by the very high amount of 
clay (particles below 0.002 mm.), the percentage ranging between 40 and 
50, They are sticky and waxy when wet, and they crack and show a well 
marked crumbly structure when dry. Although black, the humus content of 
these soils is by no means high and.the nitrogen is normally belowo.xo 
per cent. The loss on ignition varies from 5-10 per cent, but this in¬ 
cludes some carbon dioxide and the water of hydration* 

The soils are about 3-4 feet (90-120 cm.) deep, the black colour and 
the loss on ignition remaining the same throughout the whole soil profile. 
The black soil rests on yellow decomposing rock. Typical is the presence 
of (secondary) calcium carbonate. The first foot of soil usually contains 
a little and in the deeper soil it is visible as white concretions. At the 
transition level between the black soil and the decomposing rock there is 
present frequently, but not always, a real calcareous layer which in, some 
cases, has been consolidated into hard massive limestone. 

The black turf occurs in four big areas in Transvaal, of greatly di¬ 
vergent vertical distribution and with an annual precipitation ranging 
from about 20-30 inches (500-750 mm.). It is usually found on level 
or low-hung stretches of land but occasionally also on hilly situations. It 
always occurs as a sedentary soil on certain basic igneous rocks of similar 
chemical make-up in all the four regions. These rocks are norite, 
basalt and karroo dolerites. Plagioclase is the principal mineral and from 
this are formed by weathering kaolin, silicic acid and the carbonates of 
calcium and sodium. From the ferro-magnesium silicates, hydrated 
ferric oxide, silicic acid and magnesium carbonate result. All these weath¬ 
ered constituents are typical of the black soils, and from the above it is 
clear that the (< clay ” percentage would be high. This clay was analysed 
and it showed a very high silica-alumina ratio (about 60 % silica, 20 % 

(1) Schantz and Marbut: The Vegetation and Soils of Africa, 263 pp M New York, 1923. 
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alumina and 15 % iron oxide). To this composition of the clay is 
ascribed the stickiness and impermeability of the wet soil, the result be¬ 
ing that under the prevailing rainfall the carbonate of lime is not leached 
out. This explanation is the more probable, because adjoining the 
black turf soils there often occurs another very interesting soil type of the 
Transvaal, namely a chocolate-coloured or red heavy loam. This reddish 
loam is formed wherever the basic igneous rock is more ferruginous, such 
as the Pretoria diabase, the amygdaloidal basalt or other basic igneous 
rocks with bands of magnetite. The mechanical make-up of the black and 
the red types is practically identical,the red loams also containing from 40-50 
per cent. “ clay The chemical composition of this clay is, however, 
quite different to the first, the silica-alumina ratio being much smaller 
(about 42 ° u silica, 35 % alumina and 2 % iron oxide). The result is 
that the red loam is a well-flocculated soil and retains the crumbly struc¬ 
ture also when wet. The soil thus remains porous and drains well, so that 
although it occurs under the same rainfall as the black turf and is also 
formed from minerals containing much lime ”, it seldom contains am? 
calcium carbonate. This is the case throughout its whole profile which is 
some 15 feet (4 *4 meters) and more. 

Why the colour of the relatively small amount of humus in the black 
turf soils should be so intensely dark, cannot yet be explained. Soil 
literature, however, mentions many cases where a black colour of the soil 
and a relatively high percentage of calcium carbonate go hand in hand. 

All the above evidence goes to show that the black turf soils of the 
Transvaal are the normal decomposition product formed in situ from cer¬ 
tain basic igneous rocks ; in other -words, that the mother-rock and not 
so much the climate is responsible for this type of soil. Malherbe. 

Sol Formation and Glassification. 

Marchand, B.de C. South African Journal of Science, VoL XXII, pp, 42- 
48. Johannesburg, 1925. 

The author gives a brief general outline of soil formation and its 
characterisation according to the Russian school. He then discusses very 
briefly a few climatic soil types of the Transvaal and is of opinion that, 
owing to the comparatively low rainfall, the Transvaal soils are on the 
whole immature, A e. consist only of the " C** horizon. There is, how¬ 
ever, a strong tendency towards lateritisation especially in soils derived 
from basic igneous rocks. MalhErbe. 

On the Formation of Soil from Diabase in Central Transvaal. 

Merwe G. R. van der. South African Journal of Science , VoL XXI, pp. 235 
242. J ohannesburg, 1924. 

The soil resulting from the weathering of the (Pretoria) diabase in 
Central Transvaal is a deep reddish ferruginous soil. The author gives 
ultimate analyses of the fresh and the partly decomposed diabase rock as 
well as of the residual and subsoil formed from this rock. ' In addition the 
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results of three soil samples (done by the HQ extraction)from three 
different districts are given. The average annual rainfall (mostly during 
summer) of the above localities varies from 23 to 28 inches (584-711 nun.). 
The altitude varies from about 4,000 to 6,000 feet (1220-1830 metres) and 
the maximum temperatures also show great variation. The resulting 
soils from the diabase are, however, very similar in all respect. The author 
states that the “ weathering is mainly due to chemical decomposition ac¬ 
companied by solution and leaching of the more soluble ingredients ”, 
such as carbonate of lime. Maeherbr. 
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Neidig, Ray, E. and Manuson, H. P. Alkali Studies: III. Tolerance of 
Barley for Alkali in Idaho Soil. Soil Science, Vol. XX. n. 5. Nov. 1925. 

Novak, V. Schematische Skizze der klimazonalen Bodentypen der tchecho- 
slowakischen Republik. Verdfjentlichungen des bodenkundlichen Insti¬ 
tute in Briinn, no. 11, 1926. 

Novak, V. La contribution a la characteristique des sols de « Sana » 
(In Czech, French abstract). Mitteilungen aus dem Landmrtschafs 
minisierium der tschechoslowakischen Republik . Praga, 1925. 

Novak, V. e Smgiak, L. Die Durchforschung der Boden des Grand- 
stiickes dex Landwirtschaftlichen Schule in Zdar in Mahren samt 
nachster Umgebung. (In Czech, German abstract). Mitteilungen des 
LandwiHschaftsmimsteriums der tschechoslowakischen Rep ublik .Prague, 
1925. 

Pettit, R. H. The Present Status of the European Corn Borer in Michigan. 
Circular Bulletin , n. 70. Agricultural Experiment Station. Michigan 
State College. 

RBieenbekg, Ad. unter Mitarbeit von Picard, L. Report of an expedition 
to Southern Palestine. Publications on the scientific investigation of Pa¬ 
lestine cc Hamadpis ». Jerusalem, 1926. 

Smoeik, L. Ueber die Austausch- und aktiven Reaktionszahlen einiger 
mahrischer Boden. (In Czech, German abstract). Mitteilungen aus 
dem Landwirtschaftsminisierium der tschechoslovakischen Republik. 
Prague, 1925. 

Stimy, J. Standortliches aus den osterreichisehen Uralpen und Schiefer- 
bexgen. Zeniralblati fur das gesamte Forstwesen . 61 s v year,' Parts 
11-12. Vienna-Leipzig, 1925. 

Tereikgwski, F. Szkic profilu glebowego Lachowieze-Lachwa Prypec. 
(Examination of soil profile of Lacowicze-Lachwa-Prypee). p, 25. 
Roczniki Nauk Rolniczych i Lesnych 1923. VoL IX. (Laboratorium 
fiir Bodenkunde der Universitat Posen). 

WEOCzEwski, T» Analizy dwoch profile w glebowvch rozwijajacych siena 
glinach morenowych pod Poznaniem. (Analysis of two moraine soil 
profiles near Posen), p. 7. Roczniki Nauk Rolniczych i Lesnych , 1925, 
Vol. XIII. (Laboratorium fiir Bodenkunde der Universitat Posen). 


8 —• Agr. mg. 
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General Notices . 

Report on the Meeting of the Second International Committee* 

(Committee for Chemical Soil Analysis), Groningen, Holland 2-6 1926. 

The order of the da} 7 - was as follows :— 

Friday 2 April.: The meeting was opened by the Chairman Prof. Dr. A. 
A. J. von 'Sxgmond. Short explanations by the authors concerning the 
papers sent in. — Report of Messrs. Dr. H. R. Christensen and Dr. D. J, His- 

SINK. 

Discussion. 

Saturday 3 April: Continuation of the Discussion. 

Monday 5 April: Excursion under the direction of Bgr. J. Heidbma of 
Groningen. Study of the 1) high moor culture and 2) visit to the Polder and 
Kwelder regions. 

Tuesday 6 April: Recapitulation of the conclusions and preparation 
for publication of the proposals for the I Congress of Soil Science (Washington, 
June 1927). — Official dosing session in the University Building. — Visit to 
the University Building and reception by the Senate. — Dinner' to the 
delegates. 

All meetings, except the closing meeting, were held in the “ Hamionie 
building. The meeting was attended by 43 persons of 12 different nationalities. 
The following proposal was accepted : 

Determination and Review of Soil Acidity. 

1. Preparation of the test . 

It is recommended that the soil should be examined in air dried state as 
soon as possible after taking the sample. 

This point must be particularly observed when the buffer action is exam¬ 
ined. 

It is much to be desired that further examinations on the influence of 
drying and the -fineness of the soil should be made. 

II. Methods of determination. 

A) Determination of the state of reaction of mineral soils. — In examining 
mineral soils it is proposed always as far as is possible to make the following 
determinations: 

1) Determination of the pH index (firstly in water decantation and if 
possible also in KC1 decantations) ; 

2) Determination of the hydrolitic acidity ; 

3) Determination of exchange acidity ; 

4) Determination of buffer capacity; 

, 5) Determination of exchangeable lime (in soils with a higher humus 
content). 

B) Determination of the lime requirement of the soil. — It is recommended 
while employing the Daikubara process to take chiefly into consideration the 



XNTERHATIONAI, SOCIETY OF SOIE SCIENCE 627 


buffer effect of the soil towards bases and acids for the determination of the 
lime requirement. 

III. Practice of the methods of determination , 

a) In scientific investigations the execution of the electrometrical defer* 
mination of the pH index (if possible by means of the Chinydrcn electrode) is 
always recommended. The determination must be done in a decantation 
(not in a filtrate) of the soil with H s O or in a n-EXl solution. 

Proportion of the soil to the liquid at the start 1 ; 2.5. 

The distilled H 2 0 used must have the carbonic acid tension of the 
outer air. 

b) The hydrolitic and the exchange acidity must be made in the filtrate 
from the shaking of the soil with n-KC'l or Na acetate and if possible, also 
with Ca acetate. 

Indicator : Phenolphtaiein. 

Proportion of the soil to the liquid : 100 : 250. 

Duration of shaking 1 hour. The number of c. cms. N/10 NaOH used 
in titrating 125 c.cms. of the filtrate must be indicated. 

Note : Indication of the particular method of determination is recommended 
in all publications on soil acidity. If nothing else is said, the index pH stands 
for the water decantation. 

IV. Examination of the different methods for the determination of the state of soil 

saturation . 

For these determinations the following methods are recommended :~~~ 

A) For the determination of the exchangeable bases “ S ”: 

1) The method of HiSSlNK. 

2) The simplified methods of Gbdroiz, and more especially that with 
n NH 4 C 1 and that with 0.05 n HC 1 . 

3) The method of KEEEEY. 

B) For the determination of the degree of saturation <c V 

1) The method of Hissink ; 

2) Direct conductometrica! titration; 

3) The method of Bobko*Askenasy with BaCl 2 ; 

4) The method of Gkbring-Peggati-WEHRMANN„ 


V. Examination of the laboratory methods for the determination of the lime 
requirement of mineral soils in comparison with field experiments extending 
over several years. 

It is recommended that in the different countries as many field experi* 
ments as possible should be made according to the following plan : 


a) without lime 

b) quantity of lime % 

c) » » » 2 / s 

d) » » » 3 / s 

e) » » ,» 


of the quantity of lime necessary for 
bringing the reaction index of the 
soil in question up to pH 7.0. ' 
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As a basis for the calculation of this quantity > of lime by means of lab¬ 
oratory experiments the direct determination of the buffer capacitj? according 
m the J ensen-ChrisTENSEN method is to be employed. (Proc. Int. Soc. Soil 
Sci. XIV p. 112, 1924). It is desirable to use the other methods as well for 
the determination of the lime condition. 

For the technical carrying out of the field experiments attention is called 
to the paper of Christensen-JENSEN : “ On the quantitative determination 
of the lime requirement of the Soil ” ( Report on the Proceedings of the 11 
Committee of the International Soil Science Association at Groningen , pp. x 13 - 
ii 4 ). 

As ground-manure there ought to be employed : 

N in the form of (NH 4 ) 2 S 0 4 , 

P 2 0 5 in the form of superphosphate, 

K 2 0 in the form of 40 % potassic salt in doses appropriate for the 
field but not too great. 

It is intended to publish in a part B the proceedings of the meeting 
at Groningen with the resolutions and an exact description of the methods 
proposed. 

Appointment on the Committee of the II Cotmnissioii., —- Following 
on the proceedings of the II Commission at Groningen Prof. Dr. O. LEivi- 
MERMANN was appointed Vice-President in accordance with par. 10 of the 
Statutes,thus completing the Committee'. 

Prof. Dr. A. A. J. v. ’Sigmond. 
President of the Committee . 

Comm un lea ii ons. 

Prof* Dr* Leiimiermann was elected President of the German Soil 
Science Society (A section of the International Society of Soil Science). 

Director Dr. D. J* Hissink Groningen, formerly Departmental Director 
of the State Experiment Station has been appointed Director of an indepen¬ 
dent Soil Science Institute. 

Supplement to the list of Members, 

Germany . 

139. Bibliothek der Dandwirtschaftliehen Hochschuie. Bonn*Poppels- 
dorf. Meckenheimer Allee 102, Bonn a. Rhein. 

726. ForstHche Hochschuie. Eberswalde . 

715. Dr. Georg Dexnes. Kirchweg, 15. Kassel. 

735. M. DuTTbnhoeer. Hindersinstrasse 8, Berlin, (NW. 40). 

'684. Prof, Dr. H. Kappen. Institut fur Chemie der DandwirtschaftHchen Hoch- 
schule Bonn-Poppelsdorf. Meckenheimer Allee, 106. Bonn a/Rhein. 

' 681. Dr. Paul Koextgen, Dozent fiir Bodenkunde am Forstinstitut der Univer- 
sitat. Phil. Gailstrasse, 8. Giessen.. 

'' 737. Prof. Dr. F. Eoehnis, Direktor des Instituts fiir Bodekunde der Univer- 
, sitdt. johannisallee zx. D e i p z i g . 
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724, Prof. Dr. Bmil Wimmer, Prof, der Forstwissenschaft. Stemwaidstrasse 
31. Freiburg L Bad. 


Austria. 

686. Laiidwirtschaftliche chemische Versucbs- und Untersnchungsstelle. Bel¬ 
ter : Ing. R. SchraF'FE. Imst (Tirol). 

United States . 

685. Massachusetts Institute of Technology Library. Cambridge A., Mass. 

687. The General Library. The University of Chicago. Chicago, Ulinois. 

442. Prof. Dr. Robert Baeeenegger, State Agricultural' College. Soils Depart¬ 
ment. Bast Lansing, Michigan. 

717. J. F. BkbazeaeE. University of Arizona. Tucson, Arizona. 

721. John S. Burb. Division of Plant Nutrition. University of California. 
Berkeley, California. 

719. Stanley W. Cosby. University of California. 320 Hilgard Hall, Ber¬ 
keley, California. 

710. A. B. Cummins. The Celite Company. Lompoc, California. 

710. P. L. Gainey. Agricultural College. Manhattan, Kansas. 

716. IT. V. Haeversen. Department of Bacteriology, Oregon Agricultural Col¬ 
lege. Corvallis, Oregon. 

711. Eemer H. Johnson. School of Agriculture. College Station. Texas. 

718. Don W. Pittman. Agricultural College. Logan, Utah. 

727. Prof. M. C. SEWEEE. Kansas Agricultural College. Manhattan, 
Kansas. 

722. Alfred Smith. University Farm. Davis, California. 

725. Gordon Surr. 321 Bight Street. San Bernardino, California. 

729. M. D. Thomas. Agricultural Experiment Station. Logan, Utah. 

Finland . 

680. Nordiska Jordbruksforskare foreningens subsektion for Kulturteknik 
(Prof. Haeeakorpi). Ahlqvistgatan, 5. Helsingfors. 

678. Suomen Salaojitusyhdistys (Finlands Draneringsfdrening). Hallituskatu 
1. Helsinki. 

679. Tekniska Hogskolans lantmateriavdeling. Boulevardsgatan, 27. Hel¬ 
singfors. 

France. 

732. Prof. ¥. Agasonoff, 4, me due Chemin de fer. Bourg-la-Reine, 
Seine. 

683. Georges Truffaut. Btablissements et laboratoires, 90 bis, Avenue de 
Paris. Versailles. 


England , 

708. D. V. Bae. Rothamsted Experimental Station. Harpenden, Herts. 
689. H. Ceaye. 9. Cavendish Avenue. Cambridge'. 
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675. J. H. Humphreys. Lecturer in Agricultural Science at the Llysfasi Farm 
Institute. P11 1 k i n (North Wales). 

690. Dr. E. McKenzie Taylor. i 57. Hills Road. Cambridge. 

704. Alex M. Smith. 13, Viewforth Gardens. Edinburgh. 

India. 

405. Prof. N, GanguI/EE, Khaira Professor of Agriculture, The University. 
Calcutta, Bengal. 

392. Dr. A. N, Puri. Punjab Irrigation Resarch Laboratory. Lahore. 

Canada * 

674. Prof. D. G. Laird. University of British Columbia. Vancouver 

South Africa. 

755. Dr. M. J. Van der Spuy “ Ons Rust Mostert’s Drift. Stellenbosch. 

Hungary . 

742. Zentralbibiiothek der konigl. wig. Hochschule fiir Berg- und Forstinge- 
nieure in S o p r o n . 

682. Ing. Dr. ZOETAN von Kunrey. Gutsbesitzer. Ference Jozsef rakpart, 16, 
Budapest IV. 

Italy. 

359, Ing. Francesco Bilbao y Sevilla. Delegue de BEspagne dans ITnstitut 
Intern, d'Agriculture. Villa Umberto I. Roma (10). 

Japan. 

705. Prof. Dr. H. Aso. Agricultural Chemical Laboratory. Komaba, 
(Tokyo). 

676. Yutaka KamoshiTA. The Imperial Agricultural Experiment Station. 
Nishigahara (near Tokyo). 

714. Prof. Ichiro Ohga, Prof, of Ecology. Educational Institute. Dairen, 
Manchuria. 

736. ShigBRU Ostjgx, Prof, of Soil-Department of Agriculture. Kyoto Imperial 
University. Kyoto. 

675. Gentaro Yamanaka. The Imperial Agricultural Experiment Station. 
Nishingahara (near Tokyo). 

Latvia. 

740. Ing. Chem. Karl Bamberg. Assistent an dem Laboratorium fiir Boden- 
kunde und Agrikulturchemie der landwirtschaftlichen Fakultat der lett- 
l&ndischen Unlversitat. Kronvalda bulv.. No. 1. Riga. 

734 ^ Direktor W. Dugman. Kulturtechnische Schule, Jacobsstrasse, 10-12. 
Riga. 
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739. Ing. Tedhn. Karl Krumin. Assistent an dem Laboratorimn fiir Bodenkunde 
nnd Agrikultnrcliemie der landwLrtschafilichen Pakultat der lettlandisdien 
Universitat Kronvalda bulv. n. 1. Riga. 

738. Ing. Tedfan. Peter Kueitan. Dozent fiir Bodenkunde und Agriktdturche- 
mie der landwirtschaftlicheii Pakultat der lettlandischen Universitat 
Kronvalda bulv. n. 1. Riga. 


Norway. 

699. Byrasjef N. Krosby. Oplysningskontoret. Landbruksdepartementet 
Oslo. 

700. Prof. J. Lende. Njaa, Landbrukshoiskojen. As. 

697. H. Rosenbahe. Konservator. Universitetefs mineralogisk-geologiske 
museum. Toien. Oslo. 

698. Prof. Dr. W. Werenskiold. Universitetets geograhske institutt. Oslo. 

Holland, 

725. Laboratorimn voor delfestofkmide der Technisclie Hoogescbool: Birec- 
tear: Prof. Ing. J. A. Gruttbrink. Delft. 

713. Prof. J. H. Aberson. Wageningen. 

712. Dr. C. W. G. Hbtterschxj. Scheikundige aan de tweede afdeeling van bet 
Rijkslandbouwproef station . Prof. H. C. van Hallstraat. Groningen. 

Dutch Indies. 

701. Dr. C. EL O00SXINGH, Agrogeolog aan det Dell-Proefstation. Medan 
(Deli). S. O. K. 

Roumanici. 

731. 1 /Academic Agriculture. Cluj . 

730. Prof. Dr. M. ChisiTESCB-Arva. Professeur d’Agrologie et Directeur de 
F Academic d’Agriculture. Cluj, 

Russia. 

709. Porsclimigskathedre am Landwirtschaftlichen Institute Vorstand: Prof. 

A. H. vSokoeowsky. Charkoff. 

696. Prof. E. Bobko. Lan&wirtschaftHches Institut. Omsk. 

693. Prof. F, I. LewTSCHEnko. Politechnisches Institut. Kief £ . 

695. Prof. G. Machow. Lermontowsky str. 26. Wg. 5. Charkoff. 

,692. M. G. PERESKOPOW. Akkawaksclie Versuchstation. Postkiste, 101. 
Tashkent. 

694. Prof. Dr. WieENSKy. Tschaikowskystrasse. 14. Wg. 8. Charkoff. 
691. Prof. M. WoSKRESSENSKY. Polytechnisches Institut. Laboratorimn fiir 

Bodenkunde. Nowotscherkask. 

Sweden . 

741. Prof. Dr. Daniel Peber. Biologische Station. Hallands Vadero 
(via Land-Borekow). 
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Switzerland. 

628. Hans BURGER, Assistent der forstlichen Versuchsanstalt. JZiirich 
(Fluntem). 

707, Dipl. Kultur-Ingenieur Schildknecht, Assistent der Fidgenossisdieii 
Tedmisdien Hochschule. Tumerstrasse, 21. Zurich. (6). 

72 S. Dr. Paul Txtqrxxa. Dandwirtsdiaftlidies Institut der Bidgenosslsclien 
Tedmisdien Hochschule. Uinversitatsstrasse, 2. Zurich.* 


Czechoslovakia . 

688. 1 / Academia Tschecoslovaque d’ Agriculture. Jimgmannova tr. 18. 
Praha II. 

677. Statni vyzkumna stanice zemedelska (Staatliche Bandw, Versuchsstation) 
Opave. 


Correction in list of Members. 


Germany . 

Bibliothek des Detitschen Kalisyndikates, G. m. b. H. Dessauerstrasse 28-29. 
Berlin S. W., omit. 

Geologisch-paleontologisches Institut der TJniversitat. Talstrasse 35 II. Beip- 
zig. 

Landwirtsckafliiche Hochschule. Bonn-Poppelsdorf, omit , see Bi- 
bliothek 

Stickstoffsjmdikat G. m. h. H. Neustadtische Kirstrasse, 9, Berlin, M. W. y» 

Dr. Kurt von Buelow. Invalidenstrasse 44, Berlin (N° 4). 

Dr. G. Goerz. Jagowstrasse 19, Berlin-Griinewald. 

Prof. Dr. HarrassowiTz. Ludwigstrasse, 23. Giessen. 

Prof. Dr, G. Kratjss, Prof, fiir Bodenkunde und Standortslehre an der Porst« 
lichen. Hochschule und Versuchsanstalt. Xharandt (bei Dresden). 

Prof, Dr. B. Kruger. Hannover, dead. 

Prof. Dr. E. Mitscherlich. Tragheimer Kirchenstrasse, 74. Konigsberg 
i. P r . 

Dr. R. NelRENBRECHER, Studienrat. Reimannstrasse 16 II. Salzwede! 
(Altmark). 

Prof. Dr. E. Ramank. Miinchen, dead. 

Dr, YagelER. Landwirtsch. Hammer, Beethovenstr. 24-26, Konigsberg 
i. P r . 

Dr. Hans'W iesmann, Landvdrtschaftlicke Versuchstation. Rostck L M. 

Prof. Dr. Ing. P. Zijnker, Direktor des Kulturtekhnischen Institutes, Hansa- 
strasse 25, Breslau, 16. ' 

Austria . 

P rof. Dr, J. Stiny, Xechnische Hochschule, Karlsplatz. Wien' IV, 
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Cuba. 

P. E. Anderson, Cuban Sugar Club, Apartado, 1973. Habana, 

J* R. ZEEE. Pinca “ El Conde J, s The Hershey Corporation. St. Antonio 
de Rio Blanco. Prov. Habana. 

Denmark. 

Afdelingen for Eandbmgets Plantedyrkning. Den Kgl Yet.-og Eandbohjos- 
kole. Director : Prof, jEL A. Bondorff og Prof, E. Exnbhard, Rolighedsveii 
23. Kebenhayn (V). 

Den Kgl. Veterinaer-og Eandbohjcskoles plant efysiologiske Eaboratorium, 
Director Prof. Dr. Pr. WEIS. Rolighedsvej 23. Kobenbavn (V). 

Statens Planteavls-Eaboratorium. Director: Dr. H. R. Christensen. 
Eyngby. 

Statens Plantepatologiske Forsog. Director : E. Gram. Lyngby . 

Prof. Dr. K. Roerdam. Eandbohejskolen. Bulowsvej 13. K0benbayn (V)* 

Egypt . 

A. W* Pahmy, Chief of the Spraying Section, Entomological Section, Savoy 
House. Cairo. 


Spain. 

lug. Pi*. BiEBAO-y Sevieea. Roma; see Italy . 

United States. 

Library of the Eos Banos College. P. O., Eos Banos. Philippines. 

Soil Improvement Committee of the National Fertilizer Association. Wash¬ 
ington, omit. 

H. B. Bayeor, Sales Manager. P. O. Box 1725. Atlanta, Georgia. 

C. P. Beackweee. 804, Commercial Bank Building. Shreveport, Loui¬ 
siana. 

B. E. Brown. Soil Fertility Investigations. Bureau of Plant Industry. United 
States Department of Agriculture. Washington D. C. 

Gxjy W. Conrby. Department of Agronomy. Ohio Agricultural Experiment 
Station. Wooster, Ohio. 

R. J. De Eoach. Armour Fertilizer Works, in. West Jackson Boulevard. 
Chicago, Illinois. 

B. J. Grade. University of "Wisconsin. Department of Soils. Madison, 
Wisconsin. 

J. N. Harper. 905 tlurt Building. Atlanta,' Georgia. 

F. A.' Hayes. Conservation and Survey Division. University of Nebraska, E in- 
col n , Nebraska. 

WE E. Hearn. Bureau of Soils. United States Department of Agriculture. 
Washington ,.D. C. 

J. S. Jones. Oregon Experiment Station. Corvallis, Oregon. 

P. D. Kardnakar, omit. ' " 
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Macy H. Lapham, Associate soil technologist. P. O. Bos 54. Berkeley, 
California. 

Linwood L. LEE. Experiment Station. New Brunswick, New Jersey. 
Henry E- LEFEvrE. French Potash Society, 905 Hurt Building. Atlanta, 
Georgia. 

C. H. MacBowBLL. Armour Fertilizer Works, III West Jackson Boulevard. 
Chicago, Illinois. 

E. C. Shorey. Bureau of Plant Industry. United States Department of Agri¬ 
culture. Washington, D. C. 

Dorothy Silbbrt Plainfield, omit. 

A. M. Smith. P. O. Box 1348. Atlanta, Georgia. 

Robert Mifein Snyder. College of Agriculture, Division of Veterinary Science. 
East Lansing, Michigan. 

C. H. Spurway. College of Agriculture. East Lansing, Michigan. 

S. A. Waksman. Experiment Station. New Brunswick. New Jersey. 
C. A. Whittle. 710 Wynne Claughton Building. Atlanta, Georgia. 

France. 

Ing. Charles Granvxgne, Ingenieur agronome, Directeur de la Station agrono- 
mique regionale de Dyon. 14, Avenue Victor Hugo. Dyon (Cote-d’Gr). 


England. 

W. E. Be B. Diamond. School of Agriculture. Cambridge. 

Prof. N. GanguleE, residenza in Harpenden; see India Br . 

Dr. A. N. Puri, residenza inHarpenden; see India Br . 

Australia . 

H. W. Kerr. Bureau of Sugar Experiment Station, Agricultural ■ Departmen t 
Brisbane. Queensland. 


Hungary. 


Prof. Dr. Robert BallENEGGER; see United States. 
Ing. Emil SCHERF, omit , see Switzerland 
Anton Vital, Budapest, omit 


Italy . 


Prof. Domenico Pinolini, Direttore della Cattedra Ambulante di Agricoltura. 
Mace rata. 


Japan . 


Dr. Masashx Adachi. College of Agriculture. Hokkaido Imperial University. 
Sapporo. 

Siro Hudise. The Kagoshima Imperial College of agriculture and Forestry. 
Kagoshima. 

Dr.' Agr. Adachi Masashx, omit ;read : Dr. Masasbi Adachi. • 
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Latvia. 

Ptaulein Dr. L. Frey. Ritterstrasse, 53. W. 6. Riga. 


Lithuania . 

Geologijos Kabinetas. Lietuvos Universitetas. Kaunas. 

Norway. 

Bibliothek der Landwirtschaftlichen Hochschule, si. pr. Oslo As, omit. 

Det Kongelige Fredriks Universitet Museum. Adresse: Universitetets Kasserer, 
Oslo, omit. 

Dr. Torbjern Gaarder. Laboratorium Vorsteher, Biokemisk Laboratorium, 
Bergens Museum. Bergen. 

Prof. Dr. Olaf Holtendahl. Universitetets geologiske-paleontologiske insti- 
tut. Toien. Oslo. 

Docent A. B. Traaen. Det Mikrobiologiske Laboratorium, Norges Land- 
bmkshojskole. A s . 

Prof. Dr. J. H. L. VOGT. Norges tekniske hojskoles geologiske institut. Trend- 
jem. 

Palestine. 

Dr. F. Mentchikgvsky. Agricultural Experiment Station. Tel Aviv. 

Holland 

Dixectie van bet Landbouwkundig bureau van bet Kali-Syndikat. (den Herr 
H. Lindeman) Heerengracbt, 342, Postbus 147. Amsterdam . 

Dutch Indies. 

Gouvememeiits Kinaproefstation, Tjinjiroean, Pengalengan bij Ban¬ 
doeng, Java. 

Proefstation Besoeki, Directeur : Mag. Sc. J. J. S. Gandrtjp, Besoeki, 
Java. 

Proefstation voor de Javasuikerindustrie. Pasoeroean, Java. 

Redactie van de Indiscbe Cultuxen. Soerabaja, Java. 

Rubberproef station West-Java. Directeur Dr. 0 . De Vries. Buitenzorg, 
Java, 

Mevr. FT. BeumEe. Nieuwland. Buitenzorg, J ava. 

P. W. HouTman. Chef proeftuitien der Handelsvereeniging Amsterdam Paree 
(Karang Dinojo), Paree, Java. 

Dr. M. G, J. M. KerbosCH. Gouv. Ebnaproefstation Tjinjiroean. Penga- 
1 e n g a n bij Bandoeng, J ava. 

Dr, V. J. KgningsbbrgER. Cheribon, J ava. 

Poland . 

Landwirtscbaftlicbe Versuchsanstalt Post Lomza skr. 32. Kisielnica. 

Dr. Benjamin CybulsejE, Directeur du Foyer de la Culture Agricole et du Champ 
d'experiences. K ielce . Poste Skalbmiers. Sielec. 
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Dr. Slaw Mxeeaszewski. Rue Szopena 6. Varsovie. 

Prof. Dr. Zygmunt Staszynski. Krakow, dead. 

Prof. Jean DE Wbodek, U. J. Aleja Mickiewicza 17. Krakow. 

Prof. Dr. Jan Zotzxnski, Institut der Agrikiilturchemie raid Bodenknnde. 
Bublany bei Iwow, 


Portugal 

3 a Seceao da Estagao Agraria Nacional. Lisboa. Belem. 

Rownania. 

Institute! Geologic al Romaniei. Soseaua KiselefE 2. Bucuresti . 

Dr. P. EncotjbESCOU. Geologue chef a rinstitut Geologique de Roumanie. 

Soseaua ArdeaMtd (Kiseleff) 2. Bucuresti. 

Dr. Stefan Kerekks, Chemiker in der Zuckerfabrik, Romania Mare, Fabrics 
de Zahar, Matosvasarheli, 2. Ta rg 11-Mures. 

Dr. Teodor Saibee. Chimiste-chef a rinstitut Geologique de Roumanie, Sec¬ 
tion Agrogeologique. Soseaua Ardealului (Kiseleff) 2. Bucuresti. 

Serbia. 

Prof. Dr. Ing. Adolf SbxwerTh. Vorstand des Bodekundlichen Institutes der 
Universitat Mazuranic . PI. 24, Zagreb. 

Russia . 

Institut Selskohosiajstwetm.ych Melioratzyi, Selsko-Hosiajstwennaja Academia 
BIrektor: Prof. KqsTxa&qw’y. Petrowsko-Rasmnowskoje. Moskau . 
Prof. J. N. Afanasxbff. Landwirtschaftliches Institut. Gorky, Weissrassland. 
Prof. W. Kassatkin. Iwanowo-Wosnessensk Polit. Institut. Minsk. 

H. K. NegodnofF. Landwiitscliaftliche Versuchstation. La Caisse postale 
No. 16. Taschkent, Ustekistan-Turckestan. 

W. W. NickiTin. Ural landwirtschaftliche Versuchstation. Perm. 

N» A. Porfieteff. Novo Komissariatskaja, 4. 5, Kazan. 

M. N. Saytzeff, Universitat, Institut der Landwirtschaft. Mochowaya 1. 
Moskau. 

A. A. Skorzow. Institut der Bodenkunde und Geobotanik. Obuchowsky 14. 
Tashkent. 

Prof. A. N, Sokobowsky. Vorstand des Forschungskatheders am Landwirt- 
schaftlichen Institut. Charkoff. 

Prof. A. F. Tuebin. Staatsuniversitat, Agrofakultat. Perm. 

P, B. Wakbxgin. Grosser Tohnatschewsky pereulok, 18, w. 9. Moskau. 

M. A. WmoEjcmoFF. Sibirien-Landwirtschaftliche Akademie. Omsk. 

N. M. ZaiTzefF. Moskau. omit; read : M. N. SAYTZEFF. 

Sweden . 

Skogsbiblioteket. Experiment a If al t et,. 

Kgl. Lantbruksakademien. Stockholm. 
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Die. fil. Gunnar Assarsson. Sveriges geologiska undersdkning. Stock¬ 
holm 50. 

Prof. Heege G. Backeund. Mmeralogisches nnd Geologisclies Institut der Uni- 
versitat. U p s a 1 a . 

lie. fil. Gtjnnar EksTrgbm. Sveriges geologiska undersokniiig. S lo¬ 
ck ii o 1 m „ 50. 

Gunmar GjgBbee, c-o Dr. C. Bartbee Bxperimentalf altet. 

Prof. Dr. fil. Henrik HeSSEEMAN. Djursholm. 

Prof. Sven ODiksr. Bxperimentalfaltet. 

Dr. fil. Hugo Osvaed. Docent. SvenskaMosskulturforeningen. J 6 11 hoping 

Dr. G. TorstEnsson. Haga Card. Knifsta. 

Czechoslovakia 

Bureau pedologique du Conseil d*Agriculture. Directeur: Dr. R. Janota 
J niigmannova 32. P r a h a . 

Zemedels’sko-iechnicky referat expoziturj mlnisterstva zemedel’stva. Stefa- 
novicova ul. 1, Bratislava. 

Institut de 1 ’Btat pour les recherches agronomiques. Mat&skova 934. Bra¬ 
tislava. 

Pedologisclie Abteilung des technischen Bureaus des Bandeskulturrates fiir 
Bohmen. Praha, omit , see Bureau Pedologique du Conseil d 5 Agri¬ 
culture. 

R. N. Dr. P. Uxrich, Assistent Karlovy University, Albertov 6. Praha VI. 

Ing. J. Vabicbk, Inspecteur de FInstitut Mochimique. Kvetna 19. Brno . 



PROCEEDINGS OF THE INTERNATIONAL COMMISSION 
FOR THE STUDY OF CHEMICAL FERTILIZERS 


INTERNATIONAL COMMISSION FOR THE STUDY 
OF CHEMICAL FERTILISERS. 

History; 

One of the chief concerns of the International Institute of Agri¬ 
culture is of necessity research relating to the use of chemical fertil¬ 
isers in the world's agricultural production, to experiments, to the 
statistics of production and consumption of fertilisers. 

This point of view did not escape the attention of the Permanent 
Committee of the Institute, and from 1912 it has instituted world¬ 
wide statistics for fertilisers : its decision to publish these researches 
on fertilisers regularly was sanctioned by the General Assembly in 
that year. 

The first collection of statistics on fertilisers was received so well 
by the international agricultural world that it has since been neces¬ 
sary to publish two editions of it, the last in 1924. 

His Excellence’ Don E. Vuxegas, Ambassador of Chili and Del¬ 
egate on the Permanent Committee of the Institute, made a proposal 
in 1920 aiming at the organization of an international scientific in¬ 
vestigation of the fertiliser question. This proposal found in Rome 
very favourable ground for its development, and the principle was 
immediately recognized. 

In 1922, M. Yuxegas, made a very judicious report on the pro¬ 
duction and consumption of fertilisers, and he then developed the 
idea of instituting tests for fertilisers, which should be arranged bet¬ 
ween different countries, and made according to rigorously, compa¬ 
rable,, standardised, scientific rules. 

M. VnxEGAs' proposition could not fail to have definite results 
since he had at his disposal a body of experts working over the en¬ 
tire world, and composed of the whole of the Delegates of the Nitrate 
Producers of Chili. These delegates chosen by the Chilian Association 
from' among the most competent persons on ' agronomic questions 
have been charged for many years with propaganda by experiment. 
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They have moreover, worked everywhere with a success of almost 
international renown. I 

To give real effect to these views, a meeting of the Chili nitrate 
delegates took place in Rome on the nth September 1925 and on that 
occasion His Exc. Be Micheeis, President of the International In¬ 
stitute of Agriculture, invited the delegates to a conference at the 
Institute (see Appendix I.) the foundation of an international in¬ 
vestigation of all fertilisers being now laid. 

The delegates recognizing the w'ork of the International Institute 
of Agriculture and the interest of its programme, it was decided that 
the Association of Nitrate Producers of Chili should grant funds 
for prosecuting the researches. The Permanent Committee further 
decided to ask other groups to contribute also to the cost of this work. 

The Permanent Committee of the International Institute of Agri¬ 
culture decided to nominate an international Commission to carry 
out the programme of work planned. This scientific fertilisers com¬ 
mission is the first commission forming part of the Committee of 
international scientific researches created by the International In¬ 
stitute of Agriculture. The first meeting of the International Com¬ 
mission of fertilisers took place from the 9th to the 13th February, 
in Rome. It settled the details of the experiments and the observa¬ 
tions to be made and planned a control of fertilisers (See Appendices 
to the report of that meeting). 

M. de Scavenius, Delegate of Denmark, -was appointed reporter 
on the fertilisers question to the General Assembly 

This delegate drew up a report very favourable to the proposed 
international agreement for fertilisers research. At the end of it he 
made a proposal whose aim was to keep the Permanent Committee 
in touch with the best qualified representatives of the large fertiliser 
producers, and of the agricultural consuming centres for mutual 
information, in fact with the entire agricultural 'world, regarding the 
most' effective and approximate measures for facilitating and reg¬ 
ulating the supply of chemical fertilisers. 

M. de Scavenius justly remarked that various groups held sim¬ 
ilar views and that it would be easy to get them to collaborate. 

‘ c Obviously ”, he added, “ the best basis fox this organization is 
the International Institute of Agriculture, since one of its principal 
objects is the encouragement of every kind of progress in agricultural 
industry and at the same time the Institute remains perfectly impar¬ 
tial to conflicting private interests 
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The General Assembly, on M. H. de Scavexius' report, was 
called upon to take the following decision:— 

“ The General Assembly, having considered the report of M. de 
Scaventus, delegate for Denmark, expresses its satisfaction with 
the measures taken to give effect to the decision of the General 
Assembly regarding questions on the supply of chemical fertilisers, 
recognizes the importance of the researches indicated in the above- 
mentioned report and especially of the action taken to unify the re¬ 
searches and experiments on fertilisers. 

Charges the Permanent Committee to see that the personel of 
the Institute concerned shall take steps for the quickest possible rea¬ 
lization of the programme arranged 

These resolutions were passed by the General Assembly in 1926. 
The international organisation for fertiliser research and for 
control of the fertiliser trade is therefore an accomplished fact since 
the first meeting in 1926 of the International Commission for chemical 
fertilisers, when the General Assembly of 1926 sanctioned the appoint¬ 
ment of the International Institute of Agriculture as controller of the 
matter. Its aim will be to keep the best qualified experts of various 
countries in touch with one another and to continue fertiliser research 
according to methods fixed by common agreement, which alone can 
enable the science of chemical fertilisers to make rapid progress. 


Members of the Commission. 

Germany : Prof, Dr,- Ebmmermann, af the College of Agriculture, Berlin . 

England: Sir John Russell D. Sc,, F. R. S. Director Rothamsted Agri¬ 
cultural Experimental Station, Harpenden . 

Austria : Dr. F. W. von Dafert-Sbnsel-Timmer, sekt. Chef, Direktor 
det Eandwirtschaftl. Chemischen Bundesversuchsanstait, Vienna . 

Belgium : Prof. M. A. Gr^goire, Directeur de la Station agronomique 
de PEtat, Gembloux. 

Chili : M. Alejandro' Bertrand, Ingeniero Civili de Minas, Paris. 

Denmark : Prof. Dr. Harald R. Christensen, Statens Planteavls Eabora- 
torium, Lynghy. 

Spain : Prof. D. G. Quintanilla, Director of the Central Agronomic 
Station, Madrid. 

Egypt : M. A. Mosseri, Ex-President of the Institute of Egypt and Direc¬ 
tor of Agronomic Research of the Royal Society of Agriculture, 
Cairo . 1 

United States : Prof, Firman, Rector of New Jersey Agricultural College, 
President of the International Association of Soil Science, New Bruns¬ 
wick. 




The International Commission for the Study of Chemical Fertilisers , ist Congress. u -/j February rg26. 


Plate XXVII. 



iui. ---Member** of 1 111* Permanent Committee of the International institute of Aerkullnre. 
Members of the Commission. Representatives of Industrial Combines. 
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Plate XXVIir. 
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Finland : Dr. Jannes, President of the Central Conimission of Agricultural 
Experiments and President of the Federation of. Agricultural Produ¬ 
cers in Finland, Helsinski. 

France : M. Roux, Birenctur des Services Sanitaires et Scientifiques dti 
Ministere de V Agriculture, Represented by M. Bruno, Inspecteur 
General des Stations agronomiques, Paris, 

Italy : Prof. Angelo Menozzx, Director of the College of Agriculture, Re¬ 
presented by Prof. Pratoeongo, Milan. 

Prof. Bttore Cardoso, Privat docent de chimie-pliysique a PUniver- 
site de Geneve, libero docente alTUniversita di Roma, Rome. 

japan : Prof. Suzuki, Faculty of Agriculture, Imperial University, Tokio. 

Norway : Prof. J. Lande-Njaa, Professor of the College of Agriculture 
and Director of the Experimental Station of Research on fertilisers, 
A as. 

Holland : Dr. D. Kntjttee, Director of the Agronomic Station, M aasfright. 

Prof. J. H. Aberson, Landbouwhoog school, Wageningen. 

Poland : Prof. Emil Godeewsxi, Agronomic Institute, Pulawy. 

Russia : Prof. Prjaniscnicof, Faculty of Agriculture, University, Moscow. 

Sweden : Prof. Dr. C. A. BL von Feieitzen, Director of the Central Station 
of Agricultural experiment, Stockholm. 

Switzerland : Prof. Dr. WiEGNER, Professeur au Polytechnicum, Zurich. 

Czechoslovakia : Prof. Dr. J. Stgreasa, Director of the Station of Chemistry 
and Vegetable Physiology, Prague. 

Dr. Eng. Jan Jbeinbk, President of the provisional Committee 
appointed by the Congress of Warsaw for the coordination of Agricul¬ 
tural experiments, Agricultural and Forestry University, Prague. 

Secretaries. 

Dr. G. A. R. Borghesani, in charge of the Management of the Scientific 
Agricultural Bureau of the International Institute of Agriculture. 

Dr. Luigi Raineri, Delegate of the Association of producers of Chilian 
nitrate of soda. 


Programme of the First Internatxonae Commission for the Study 
of Chemxcae Fbrtiexsers. 

Opening meeting in the Salle des Reunions of the International Institute 
of Agriculture. 

10 A. M. on the 9 th February 1926. ■ 

Address by H. E. De Micheexs, President,of the Institute. 

1 On the necessity of scientific coordination of researches on chemical fer¬ 
tilisers., 

Opening of the Conference. 

, Election of the President. and nomination of Reporters and Secretaries 
of the Conference. .■ 

, 9 •— Agr. ing . 



mTERNATIONAL ASSOCIATIONS 


642 


Order of busines. 
Questions. 


(1) Communications. 

(2) Plan of international organisation for comparative tests of chemical 
fertilisers. 

(3) Standardisation of experiments on chemical fertilisers. 

{4) Control of the chemical fertiliser trade. 

(5) Miscellaneous questions. 


Meetings. 

9 th February 1926. 

2 p. m. Commencement of business. 

10 th February 1926. 

iq a. m. Continuation of business. 

2 p.m. Continuation of business. 

11 th February 1926. 

10 a. m. Continuation of business. 

2 p. m. Continuation of business. 

8.15 p. m. Banquet. 

12 th February 1926. 
Business of Sub-Commission. 

13 th February 1926. 10. m. 

Approval of proposals made by the Conference. 
Close of business. 


14 th February 1926, 

Excursion to Terni, inspection of electro-chemical works. 

i st Meeting op the International Commission for the study 
of Chemical Fertilisers {9^-13 th February 1926), 

Opening meeting . 

9 th February 1926. 

Provisional Presidency of H. E. Prof. De Michelis, President of the 
International Institute of Agriculture. 

The meeting commenced at 10 a. m. 

The following members who were invited to attend the meeting were 
present:— 
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Germany : Prof. Dr. Lemmermann, Landwirfcschaftliche Hochschule, 
Berlin . 

Austria : Dr. P. W. v. Dafbrt-Sensel-Timmer, Sekt. Chef, Direktor der 
LandwktschaftL Chemischen Bundesversuchsanstalt, Vienna . 

Belgium : Prof. M. A. Gk&goire, Directeur de la Station Agronomique de 
i'Etat, Gembloux. 

Denmark : Prof. Dr. Harald R. Christensen, Statens Planteavls Labora- 
torram, Lyngby . 

Spain : Prof. D. G. Quintanilla, Director of the Central Agronomic Sta¬ 
tion. Madrid . 

Prance : M. Bruno, Inspecteur general des stations agronomiques, Paris, 

Italy : Prof. Ettore Cardoso, privat docent de chimie-physiqtte a l’Univer- 
site de Geneve, libero docente alTUniversita di Roma, jffowg. 

Prof. U. Pratolongo, representing Prof. Menozzx, Milan. 

No?mzy • Prof. J. Lande-Njaa, Professor at the College of Agriculture and 
Director of the Experimental Station of Research on Fertilizers, A as. 

Netherlands : Dr. Knuttel, Director of the Agronomic Station, MaastrigM. 

Prof. J. H. Aberson, Landbouwhoogeschool, Wageningen. 

Russia : Prof. Prjaniscnicof, Faculty of Agriculture, University, Moscow. 

Sweden : Prof. Dr, C. A. H. von Feilitzen, Director of the Central Station 1 
of Agricultural Experiments, Stockholm. 

Switzerland : Dr. G. WiEGBNER, Professor an Polytechnicum, Zurich. 

Czechoslovakia : Dr. Eng. Jan Jeliner, President of the provisional Com¬ 
mittee appointed by the Congress of Warsaw for the coordination of 
Agricultural Experiments, Agricultural and Forestry University, 
Prague. 

Secretaries : — Dr. G. A. R. Borghesani. 

Dr. Luigi Raineri. 

Present as guests : 

Dr. Paul Bertram, representing the Chilian Nitrate Committee of London. 

Prof. Dr. Mariani, Deutsches Kalisyndikat, Berlin. 

Regierungsrat Just, Stickstoffsyndikat, Berlin . 

M. Gabland, Comptoir fr annals de Y Azote, Paris. 

Prof. Manvxllx, Societe Commerciale des Potasses d'Alsace, Mulkouse. 

M. T, H. Carroll, B.Sc. British Sulphate of Ammonia Federation, London , 

Ing. Volpi, Ufficio Tecnico di Roma, dell'Ammonia Casale, Rome. 

Gr. US. Lazzarini, Societa Egiziana Fosfati, Alexandria , Egypt . 

Ing, Tommasi, Direttore della R. Starione Chimico-Agxaria Sperimentale 
di Roma. 

Dr. Luigi Raineri, Italian Delegate of the Association of Nitrate Produ¬ 
cers of Chili. 

Prof. Comm. Benassi, Societa Montecatini, Societa per rindustria mine- 
raria e agricola. 

The President of the International Institute of Agriculture. 

I must first of all thank the members of the Commission who have been 

good enough to accept the invitation of the International Institute of 
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Agriculture and have come to Rome to take part in the ist international 
meeting for chemical fertilizer research. 

1 also thank all those, who so kindly honour the meeting with their pre¬ 
sence, the guests and especially my friend Prof. Brizi, who will share in our 
labours in his capacity of head of the office of the Minister of National 
Economy and Director General of Agriculture in Italy. I regret that His 
Exc. Prof. Peglxon, Under-Secretary of State for Agriculture, being ab¬ 
sent from Rome is unable to attend the meeting to express the pleasure of 
the Italian Government at having now in Rome so important a Conference 
as that which we are now holding. He has sent me the following telegram ;— 

“ His Exc. Peglxon, detained Bologna previous engagement, regrets 
being unable attend opening meeting international research chemical fer¬ 
tilisers. Charges me express Your Excellency heart3 r thanks for kind 
invitation and his cordial adherence to Congress. Wishes success to 
this timely initiative of the Institute. Sends through your kind agency his 
best regards to eminent persons assembled. Hopes to be present sub¬ 
sequent meetings. Signed: Micheli, Private Secretary to the Under¬ 
secretary of State for Agriculture A 

Having said this, allow me to emphasize that this first Conference 
of experts in the science of fertilisers is a fresh affirmation of the great 
work of coordination which our Institute has been charged with carrying 
out in the field of Agricultural sciences. The first step in that direction 
was made by the International Conference of Soil Science, which also was 
held here in 1924 ; another advance will be made by the Conference for 
seed control which is to be held at the Institute next year. 

Thus, the action of our Organisation in the work of international co¬ 
ordination, follows the logical sequence of the factors of agricultural pro¬ 
duction ;— soil, fertilisers, seeds, etc. It is in thus that the Institute, with 
the collaboration of all agriculturists in the world, desires to exercise the 
functions of international coordination of research in the field of agricult¬ 
ural science. 

The importance and fundamental need of this function were already 
appreciated by the Institute in 1923, when our Scientific Bureau dealt 
with the question of standardisation of methods of agricultural experiments: 
so much so that our Permanent Committee, two years later, placed on ffie 
agenda o( the next General Assembly the subject' which constitutes the 
principal object, of our meeting todaj 7 . It is perhaps from this that the 
last Warsaw Conference has derived the idea of creating a Commission for 
the standardisation of agricultural experiments, the utility of which seem 
to me to have been anticipated by our work. The Institute considers that 
Tn,this question, as in all others 'which will in future concern its action, 
the method of work should first be considered and subsequently the purely 
technical and scientific side of the problems brought before the Commission. 

The method, for chemical fertilisers, as for the other fields of activity 
of the Institute, has already been clearly decided. The Institute consti¬ 
tutes an international scientific Council,' of which your Commission is an 
organ, This organ, which we have formed by inviting to it eminent spe¬ 
cialists of the international world, may be asked to collaborate either by 
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means of correspondence or by sessions convened as required, and of 
which our present meeting is the first. 

The resolutions which will he passed by yon, will come before the Per¬ 
manent Committee of the Institute which, after having deliberated on 
them, will bring them, when necessary, before the General Assembly, 
The latter in turn will make them the subjects of resolutions which wifi be 
brought officially to the notice of the various Governments, which always 
attach the greatest importance to the decisions and wishes of the supreme 
organ of the Institute, seeing that it is the highest expression of the com¬ 
plete representation of agricultural interests in international affairs. Thus 
yon see that the creation of the international scientific Connell has made 
the Institute the shortest route by which scientific results may become 
the subject of official measures on the part of Governments. 

Regarding the second point, namely the scientific side of the question, 
I do not venture to encroach on this delicate ground which I leave entirely 
to you as it is yours by right of knowledge. 


For practical purposes we have prepared a programme of business 
as follows :— 

— Plan of an international organisation for comparative tests of 
chemical fertilisers. 

— Standardisation of experiments on chemical fertilisers. 

— Control of the chemical fertiliser trade. 

The first and second questions are closely connected because it is 
impossible to arrange an international plan of experiments on fertilisers 
except on the basis of standardised rules. 

Of course this order of business is not imperative and you may 
modify it as you think fit. 

Allow me to tell you simply that the question of the control of chemical 
fertilisers which stands third in this order of business is of exceptional im¬ 
portance. 

Before the war, the special Commission of the International Congresses 
of applied chemistry, presided over by the eminent late lamented Prof, 
Lunge of Zurich, dealt with this question ; but it is not yet quite ripe and 
requires preliminary study. It would be well, in my opinion, to refer it 
for examination by our Commission at a future session. 

If however, I may go into some details, I should consider it expedient 
judging from preliminary study by the Institute, to fix first of all rules un¬ 
der which the experiments should be carried out as regards the proposed 
international plan of comparative tests. 

In this matter, I think that it should be possible to arrive at definite 
conclusions on'the following points :— 

(1) Size of the experimental plots. . 

(2) Number of plots for each test. 

{3) Distribution of plots in each test. 

(4) Number,of tests for each series of experiments. 
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(5) Fixation of types of soil for each series, 30 as to eliminate the 
variable soil factor, 

(6) Fixation of climatic zones for each series, so as to eliminate 
the variable climate factor. 

(7) Number of years or rotations of crops during which the tests 
should be repeated. 

(S) Plant types to be chosen for the tests. 

(9) Practical rules for the preparation of plots, and the management 
and collection of the results. 

Ideas on these fundamental points once settled, the first step will 
already have been taken towards the standardisation of experiments which 
will serve also for other branches of agricultural sciences. At present, 
as regards the international plan of comparative tests of fertilisers a pro¬ 
gramme should be arranged, methods defined and organisation sketched. 

We have first to deal with the use of nitrogenous fertilisers to which 
have recently been added the classic products, nitrate of soda, sulphate of 
ammonia, cyan amide of calcium and the whole series of synthetic nitrogen¬ 
ous products. 

It is evident that at our period of agricultural progress, the use of ni¬ 
trogenous fertilisers varies with various conditions and stages of production. 
Producers and consumers would be greatly benefited by the regulation of 
at least the chief nitrogenous products by official directions and standards. 

The question of phosphatic fertilisers might then be broached and the 
form in which the principal produce, phosphate of calcium, might best 
be used could be exactly considered. 

For potassic fertilisers the problem of the use of assimilable potassic 
silicates arises; Italy, among other countries, possesses immense deposits 
which are not yet worked. 

Now for all experiments it is necessary to have at one's disposal spe¬ 
cial means and organisation. 

I think, as the Permanent Committee of the Institute has expressed 
the wish and as the London Delegation of nitrate producers has shewn, 
that all producers for the reasons which I have mentioned, are greatly in¬ 
terested in those researches. There is, indeed, evemmhing to gain from a 
scientific objective research for regulating* the rational use of chemical fer¬ 
tilisers. 

We shall arrange for a statistical coordination of the data in the tech¬ 
nical department of the Institute. This will be issued in precise form in 
our International Review of the Science and Pmectice of Agriculture. 

I fear I have already spoken at considerable length : and therefore I 
hasten to open the labours of the first international conference on chemical 
fertilisers. In bidding you welcome, I express my most sincere wishes for 
a happy outcome, from your meetings. These wishes, Gentlemen, are after 
all superfluous, on account of your world renowned competence, which is a 
sure guarantee that the science of fertilisers — essential interest of the agri¬ 
cultural world — will derive the greatest profit, from your learned discussions. 
.1 now wish to invite you, in' accordance with the provisional order of 
business, to elect a President and appoint the reporters and' secretaries 
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of the Conference. Possibly however you would prefer to do so at this 
afternoon’s meeting, when you will begin the practical part of the work 
to which you have been invited. 

Dr. Jblinkk (Czechoslovakia) proposed that the election of -the 
President and the nomination of reporters and secretaries he proceeded 
with at the afternoon meeting, which would be at 3 p. m. 

(It was so decided). 

The meeting closed at 10.30 a. m. 

Second Meeting . 

Tuesday 9th February 1926 (afternoon). 

Presidency of EL E. Be MichEUS, President of the Institute. 

The meeting commenced at 3.15 p.iu. 

On the order of business : 

President. — I think it desirable to emphasize what 1 said this mom- 
ing regarding- the nature of the work of this Commission, namely that 
the Commission need not waste time in discussing the best means of ob¬ 
taining a concrete realization of the conclusions which it is going to arrive 
at. That is the business of the Institute which has already determined 
its plan and possesses the necessary means. 

What we ask the Commission to do is to give its attention to the 
technical and scientific side of the question, and we hope to get from it very 
precise and valuable conclusions. That is its appointed work and for 
that it is not necessary to consider the subsequent work of procedure, which 
can be reserved for another meeting, or for the competency of the Per¬ 
manent Committee. A plenary meeting of the Commission and the au¬ 
dience, over which I shall have the honour of presiding will fake place '.at 
the end of the conference and at that meeting your resolutions will be 
examined ; I shall then ask you to give me advice and put forward your 
suggestions regarding the best method which should be followed by the 
Institute to realize the programme of work which it has promised to carry 
out. We have before us an order of business which has been arranged in 
the following way :—- 

Questions . 

(1) Communications. 

(2) Plan, of international organisation for the comparative tests of 
chemical fertilisers. 

(3) Standardisation of experiments on chemical fertilisers. 

(4) Control of the chemical fertiliser trade. 

(5) Miscellaneous questions. 

I retain the presidency for a further few minutes to ask you whether 
you agree to consider this as the programme of your labours, or whether 
you think any alterations should be made in it. 

M. Gr^Goirb considered that this order of business should be modi¬ 
fied. The order of business goes immediately into details of execution. 
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while the general question of the direction and nature of experiments 
should be previously examined. 

President, — General direction of what ? 

Gr^goire. — Of the manner of making the researches. At the 
present time, all over the world results are being published which are ob¬ 
tained under the most different conditions : but it is absolutely impossible 
to derive rules of a general kind from these results. In my opinion, the con¬ 
ditions tinder which experiments should be made should previously be 
examined, to enable a synthesis of results to be made, whence to deduce 
general rules. And at present we have not got to that point, 

Quintanilla asked leave to make a concrete proposal with reference 
to the standardisation of experiments on chemical fertilisers. 

President requested him to postpone his proposal until the meeting 
at which No. 3 of the order of business would be considered. 

He then asked M. Gregoire to state his proposal precisely. 

Gregoire expressed himself in the following terms :— 

** It is a question of principle which I put forward so that it may be 
possible to obtain really practical results by the institution of scientific 
tests on experimental farms. This concerns the general direction to be 
followed, with reference to' what has been done up to the present time but 
from which we have been unable to arrive at definite conclusions 

He gave examples of experiments which have been made to prove 
that it is not possible , to obtain conclusions of a general nature from these 
experiments, and he expressed the opinion that the question which he had 
just raised was of the greatest importance for the work of the Commission. 

The President ruled that it was a question of a general nature the 
solution of which would affect the discussion of various subjects on the 
programme of business and he asked the Commission whether it considered 
that it should be previously discussed. As no one wished to speak further 
on the order of business, that order was passed. 

Temmermann. — On behalf of the Commission, heartily thanked 
the President of the Institute for the welcome he had here given to the ex¬ 
perts of the Commission . He expressed the opinion that the programme of 
business contained extremely important points for agriculture and that the 
work which they were about to begin would be of great utility for inter¬ 
national collaboration in view of the progress of science and agriculture. 

Election of the President. 

The President of the International Institute of Agriculture invited 
the Commission to elect its President. 

Von Feilitzen proposed that Dr. Jan Jelxnek. of the Agricultural and 
Forestry University of Prague should be appointed President. 

(Carried unanimously ). 

Presidency of Dr. Jelinek, President of the Commission. 

JeeinEK assumed the Presidency and thanked the Commission for 
: tbe confidence it had shown in him. He then invited the Commission to 
appoint the, Vice-Presidents and Reporters. 
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On the proposal of M. Fexlxtzen there were unanimously appointed: 

Vice-Presidents : — Messrs Christensen, Bruno and Lemmermann. 
Reporters :— Messrs Cardoso, Gregoire and Wiegner. 


Communications . 


The President announced :— 

that Sir John Russell had sent his acceptance of membership on 
the Commission and placed himself at its disposal, while regretting that 
Ms engagements prevented his appearing in person and assuring it that' 
he would be present at the next meeting;— 

that M. Menozzi had written an enthusiastic letter, at the same time 
announcing that he could not be present owing to the state of his health. 
He hoped to be able to take part in the work of the Commission at the 
next meeting ; 

that M. Bertrand could not come on account of engagements but 
promised to collaborate in the work undertaken by the Commission ; 

that Mr. Tipman of New York was also prevented from being pre¬ 
sent but that he placed himself entirely at the disposal of the Commission, 
hoping to participate in the work of the next session ; 

that M. Suzuki had not yet written. It was hoped that subse¬ 
quent communications would promise the participation ci this most 
competent member in the work of the Commission : 

that M. Godeewski would take part in the work of the next session ; 
that M. Prjaniscnicof keenly desired to be present but had been 
prevented from doing so by the condition of his health ; 

that M. Stoklasa was at present engaged at Prague, but accepted 
membership of the Commission, placing himself entirely at its disposal ; 
that M. Jannes had not yet written ; 
that M. Aberson would arrive the following morning ; 
that M. Mosseri could not be present on account of his engagements. 
He had carried out, in Egypt, a great work of standardisation and his 
valuable collaboration might be hoped for in the next session. 


* 

* * 

II. Plan of international organisation for comparative tests 

OF FERTILISERS. 

III. Standardisation of experiments on fertilisers. 

Gregoire developed Ms proposal and, after making Ms excuses for 
having to speak extempore and slightly at random, he expressed himself 
as follows :— 

The object of the meeting is to settle the general rales for the experi¬ 
ments that we may be able to make and thence to draw conclusions enabling 
us to forecast the future. TMs is the character of what we call scientific 
laws. To obtain these results we may support a general synthesis; it 
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Is therefore necessary to know the conditions under which the results are 
obtained. 

That rule, which is of general application, leads us in all sciences to an 
absolutely determined type of experiment, which here is carried out on 
the experimental farm, where we can determine the conditions -under which 
the results have been obtained. In experimental farms experiments can 
be proceeded with for years, so enabling us to take into account not only the 
principal but also secondary actions of chemical fertilisers. 

If we wish to determine' results in order to arrive at a synthesis,we must 
operate everywhere in the same way : we must use a farm which will 
enable us to specify clearly the conditions under which we operate; which 
will enable us to determine the influence of one plant on the others, because 
there are plants which explore the top soil and there are others which ex¬ 
plore the lower part of the soil) and it is evident that the results under such 
conditions may be quite different from those of experiments made here and 
there at random. 

There is also one more important fact to be considered. Agricultural 
soil, as we agriculturists call it, is an artificial soil, and it becomes more ar¬ 
tificial as the progress and intensity of culture increases. It is most ar¬ 
tificial in gardens. Our soil should be brought, from a practical point of 
view to a potentiality of productivity determined by the conditions of the 
market. The experimental farm enables us to determine the possibilities 
of improving the soil; enables us to bring the soil to different degrees of 
potentiality and to determine the means used, while experiments, as they 
are made at present have only a purely local value. 

The proposal which I make is for a recognition that the most essential 
and the most perfect means of obtaining positive results is the experimental 
farm, which should be established, with all necessary equipment, in every 
region and country. 

Bruno. — I recognize the value of M. Gregoire s statements but 
should like to go a little further back. The experimental farm would give 
us results having empiric synthetic value, which may suffice for local re¬ 
quirements ; but if we want to look clearly and scientifically into the mat¬ 
ter, it would first of all be necessary to make various calculations. 

The investigation of fertilising material should, in my opinion, start 
first of all by a theoretical study of the medium. It would so be possible, 
under theoretical conditions, to limit the number of factors and give room 
for agreement among scientists. I think that this research and control of 
fertilisers can only be begun by pot culture experiments. Some of my 
colleagues, and especially M. Temmermann, could give us good advice 
on this subject. 

In experiments in plots I doubt if we ought to pretend to results which 
are truly and strictly scientific. The number of factors which come into 
play 'in these cultural experiments is particularly large, and if that were 
all, it would not matter. But the fact is we do not know what it is, nor 
the number of factors concerned. There was a scientist who said that it 
was necessary to have all factors constant, except one which should be 
made to vary, in order to study the influence of this factor on the.crops : 
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but the list of all the factors is unknown to us, and it is therefore almost 
impossible to apply a strictly scientific method ; a Cartesian method. 

That being so, ought we to give up the idea of getting nearer to the 
truth ? 

Experiments can only give us what they are capable of giving. 
Vainly the scientist investigates the conditions of the soil, its chemical, 
geological and other characteristics, there is always something beyond 
Ms grasp ; there is the climate factor ; there is the factor which the plants 
themselves contain; there is the mystery of plants ; and then again ac¬ 
cidental factors and disturbances, in short factors of such a nature that 
experiments, even when very well organised, cannot give results from a 
scientific point of view, unless an attempt is made to take the greatest pos¬ 
sible number of factors into account. And then — and here, perhaps, I 
shall approximate to what our friend M. Greggirk has just said — I 
think that the experiments once organised should be followed not only 
by chemists, and agriculturists, but also by botanists who can observe 
the plant, and see if it grows in a regular manner ; and I would call in the 
physicist go note the variations of climate; the plant pathologist to see 
whether the plants in the various plots keep healthy ; 1 would even call in 
the entomologist who would see whether some insect is not troubling the 
plant, not only the foliage but also the roots. 1 would also hold a medical 
examination to see if the plants were healthy or if they suffered from para¬ 
sites. In short, a sort of sanitary inspection would be required in which 
not only the physical and chemical but also the biological conditions might 
be noted. In this way the experiments would have great value and they 
could be compared one with another. When potato tubers are planted, 
there are some plots which do well and others not well. It is no use being 
a good chemist; it is impossible to get at the truth ! I think that tests on 
the ground should be carried out -with the cooperation of agriculturists, 
chemists, biologists of various types and physicists. Ten experiments so 
made would be worth much more than a hundred such as are commonly 
seen. 

Quintanilla thought that a clear distinction should be made between 
moist and dry climates, because he had had the opportunity of noting 
that, according to those conditions, experiments with chemical fertilizers 
gave very different and sometimes even contradictory results. 

He had made experiments during four years on numerous plots and 
he had been able to determine differences wMch were due to the depth of 
soil and the rainfall of the previous year, which had convinced him of the 
great importance of ■ this factor, which should be taken into consideration 
in these experiments. 

Gr^goire, further developed the conditions under' which the' ex¬ 
periments should be made. It was necessary to consider different districts 
of countries, the different nature of the soil, etc. and to establish an ex¬ 
perimental farm in each district. He referred to what had been done in 
this respect in the United States and Germany and again maintained that 
the experimental farm., was the only means of arriving at positive results. 
He concluded by proposing that the Assembly should recommend to all 
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countries the establishment of esperimenta! farms as the basis of the ex¬ 
periments. 

Eemmermann remarked that the question of chemical fertilisers 
varied greatly in different countries. He found it very desirable to 
establish experimental farms, but thought that the realization of such a 
proposal was fraught with very considerable difficulties. 

In the first place, if international agreements were desired, it would 
be necessary to know what tests could be made uniform from an interna¬ 
tional point of view ; next agreement must be reached on the method 
of making these tests, and finally the questions for consideration would 
have to be settled. 

WiEGNER. — As far as Switzerland was concerned, he found that it 
was impossible to establish experimental farms such as those conceived by 
M. Gregoire. Regions with homogeneous characters might perhaps be 
found m larger countries, but they would not be found in Switzerland, 
where differences of soil and climate were very considerable in a single 
region. 

Gregoire insisted on his proposal, for he was certain that other¬ 
wise satisfactory conclusions could not be reached. If the conditions of 
the soil in which the tests were made w r ere not homogeneous, there was no 
fixed starting point whence to arrive at conclusions of a scientific and, gen¬ 
eral character. 

He thought, moreover, that even in Switzerland — if there were re¬ 
gions, such as the Engadine, where conditions were really very difficult for 
the establishment of an experimental farm — there were however others 
where it would be possible to establish them. . 

Lemmermann. — Agreed with M. Wiegxer as regards soil conditions, 
and he remarked that, even in Germany, there were great differences in the 
constitution of the soil. For this reason he thought that these tests could 
not always give good results. All the same he thought that the tests ought 
to be made and that comparisons would be possible, even in cases where 
variations in the soil were very considerable. 

Von Feieitzen, said that experiments on experimental farms were the 
business of the scientist; but for practical use what was wanted were ex¬ 
periments on ordinary fields, multiplied as much as possible. 

Gregoire. —* Agreed as regards practical farming ; but, as they were 
now dealing with a scientific question, he thought that if they so limited 
the tests centuries would be spent without any thing of sure and general scien¬ 
tific value being accomplished. He said that he had followed the publica¬ 
tions which had been issued in Germany on mass experiments and that he 
doubted very much whether it was possible to deduce from all of them 
anything more than data of purely local value : data of use to agricul¬ 
turists but without scientific finality. 

President. — Expressed the opinion that the experimental faun 
ought to be the scientific station in which unknown principles were sought 
for. Afterwards,, when information had there been collected, they ought 
to try to make large scale tests. But in order to succeed in establishing' 
settled points, experiments would be necessary for several years to enable 
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the experimenter to get his bearings on the question involved. In the na¬ 
ture of things they could not stop at the question of the experimental 
farm. 

Gregoire. — Remarked that it was a question of application ; but 
if rules were to be determined in a general way the question of experimental 
farms must arise : and this was especially the case in countries where they 
had none. In Belgium he was certain that experimental farms would give 
results holding good for all regions in which they were established. 

Wxbgner. — Insisted that the variations of soil and climate were so 
great that, in his opinion, it was impossible to think of making an experi¬ 
mental farm based on homogeneous conditions. 

Christensen. — Said that the really important question was that of 
the standardisation of experiments, which was not a question of experi¬ 
mental farms, but a question of local tests made in great numbers. 

Bruno . — Remarked that, at the present moment, it must be recog¬ 
nized that the idea of organizing experimental farms was only accepted 
with considerable reserve. Moreover, if it was wished to form experimental 
fauns, they must be very well done, otherwise it was better not to attempt 
them. A public institution, especially, should not set a bad example. 
If experimental farms were made they must make an effort to provide 
them with good working stock, to place good agriculturists in charge of 
them and to establish them in uniform regions. Given these condition 
good results might be obtained. 

But he did not believe that these results would hold good for adjacent 
farms, because they would be due to the personal activity of the man in 
charge of the experimental farm, who would be absent from the adja¬ 
cent farm. 

Moreover, the establishment of numerous experimental farms in va¬ 
rious countries would involve considerable expenditure without a corre¬ 
sponding return. 

He described attempts made in France, cautions though they were and 
made with limited means. 

They were proposing to carry out researches in the agricultural sta¬ 
tions in order to establish scientific facts in relation to the climate and soil 
conditions. 

When the agricultural station thought it possible to formulate a pro¬ 
posal, it was a question of seeing whether the culture should be started at 
once, and, as that might be dangerous, the creation of experimental farms 
was thought of, which would have the object of verifiying from a practical 
point of view the results of the .agricultural station by tests. The experi 
mental farm, in short, should serve as intermediary between the work of the 
agricultural station and practical farming. If good results were not ob¬ 
tained on the experimental farm, the question would be further invest¬ 
igated. If the tests gave favourable results, it was a question of instigating 
the growers to put into practice the proposition which it was wished to 
make general. It was then a matter of propaganda in which they would 
have the help of the companies w T ho sold chemical- fertilisers. 

But in accordance with the programme drawn up by the Institute for 
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the Commission, it seemed to him that the work of the Commission should 
be limited to matters of research* that is to say to agricultural stations. 
Quintanilla. — Put forward the following proposal 
«I propose that a small commission be appointed to fix the principal 
points and the conditions to which the experiments must conform to 
keep pace with the results of tests of those fertilisers which principally 
concern agriculture, setting aside the question of scientific study in. the la¬ 
boratory and regulating the conditions of experiments, which should be 
carried out on a semi-industrial scale at least, so as to resemble as closely 
as possible ordinary field conditions 


Presidency of Prof. Lemmermann. 

M. JblinBK. — Remarked that the same discussion which had just 
now taken place had occurred at the last Warsaw Congress at which an 
international coordination of experiments concerning cultural varieties, 
tests and analyses of fertilizers was desired. He recalled the wish expressed 
at the conclusion of that Congress and the appointment of the Commis¬ 
sion of which he had the honour of being President. 

All the discussion -which took place at Warsaw and here related to the 
elaboration of a common work, of a method for unifying tests and the pub¬ 
lication of the results obtained. He recalled what the President of the 
Institute said and the following points on which he said that precise con¬ 
clusions could be arrived at:— 

(i) Size of the experimental plots. 

{2) Number of plots for each test. 

(3) Distribution of plots in each test. 

(4) Number of tests for each series of experiments. 

{5) Fixation of types of soil for each series., so as to eliminate the 
variable soil factor. 

(6) Fixation of climatic zones for each series, so as to eliminate 
the variable climate factor. 

(7) Number of years or rotations of crops during which the tests 
should be repeated. 

(8) Plant types to be chosen for the tests. 

(9) Practical rules for the preparation of plots, the management 
and collection of data. 

Cardoso. — Found Prof. Jelinek's proposal very interesting. He 
thought, however, that M. Quintanilla's proposal came into the program¬ 
me of present work though of a different nature. 

Quintanilla, proposed to form a small internal Commission which 
should immediately indicate to the Commission proper the method of 
conducting the experiments. Prof. Jelinek’s proposal concerned a later 
time. 

Gr^goire. — Thought M. Cardoso's remarks correct and that Prof. 
Jelinek's and M. Quintanilla's propositions were two different propo¬ 
sals, each to be examined in turn. 

Bruno. — Thought that the question put forward by' M. Jelxnek 
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might come under Nos. 2 and 3 of the programme of business and that at 
present the proposal of M. Quintanilla might be considered, 

Jblxnbk and Cardoso agreed with this. 

President. — Asked if the Commission wished to appoint the small 
Commission at once. 

Gregoirb. — Proposed that the small Commission should be composed 
of Messrs Bruno, Quintanilla, Jelenek. Lemmermann and Wiegner. 

The President. — Put this proposal to the vote and if was unan¬ 
imously approved. 

The meeting ended at 5.30 p. m. 


* 


& 

* 


Third meeting. 

Wednesday 10 th February 1926 (morning). 

Presidency of Dr. Jelinek. 

The meeting commenced at 10.15 a. m. 

The President. — Announced that the sub-commission which vras ap¬ 
pointed on the previous day had examined, in all its details, question No. 3, 
on the programme of business, “ Standardisation of experiments on chemical 
fertilisers ” and put forward 11 points as a basis of discussion. He asked 
M. Bruno to read them out saying be would have them discussed point 
by point. 

Bruno. — Read out the I st point: 

(1) Soil ..... Choose a soil as uniform as possible, and test it by a 

sufficient number of borings ; arable layer.cm., subsoil.cm.. Avoid 

ground with a steep slope, especially in not very permeable soil. If a slop¬ 
ing ground has to be used mark out rectangular plots elongated at right- 
angles to the run of the valley. 

President. — Opened the discussion on this point. As no one wished 
to speak, he declared it adopted. 

Bruno. (2) — Shape of the plots. Be guided by the possibilities 
of the ground and other local conditions for marking out square ox 
rectangular plots. 

He remarked that the Commission had not wished to make a pro¬ 
nouncement on the choice of the square or rectangular shape as it consi¬ 
dered that this might be left to the discretion of each person according to 
the local conditions. 

President. — Ascertained that all were agreed on this second point 
and declared it adopted. 

Bruno. (3) — Area of the plots. Give each plot a minimum area of 
25 sq. ni. and a, maximum of 100 sq. m. 

{Adopted). 
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(4) —- Number of plots — Repeat the same test at least 5 times and 
have at least 5 control plots. 

(Adopted). 

(5) — Distribution oj the plots — Distribute them as well as pos¬ 
sible according to the dimensions and lie of the ground 

Gregoire. -— Was of opinion that it would be better to use the word 
uniformly ” instead of the phrase “ as well as possible E 

Bruno. — Explained that the Commission had examined various 
possibilities for the distribution of plots ; first of all the Norwegian method 
which consists in placing one control plot, two plots, one control plot, two 

plots, .then the method of distributing the same plots in a central part 

of the ground ; it had also considered the recommendation of certain sta 
tistics of indicating the plots by letters or numbers and distributing them 
at random. And finally the Commission considered that it is not always 
convenient to have a very large uniform ground, which may be square, 
elongated, etc. and that it was best to leave it to each person to make the 
best distribution possible. 

Gregoire. — Insisted on his proposal to use the word “ uniformly ” 
which seemed to him more precise. 

President, — Ascertained that there was no opposition to the modi¬ 
fication proposed by M. Gregoire. He therefore declared point 5 approved 
with the substitution of the word “ uniformly ” for the words “ as well 
as possible E 

Bruno. (6 ) — Paths between the plots — The plots should be contiguous, 
except for leaving a path, in a single direction, 50 cm. wide between 
every second plot to facilitate cultural operations and inspection. Seed¬ 
ing to cover uniformly the whole surface of the plot. For harvesting plants 
' on a width of 50 cm. inside the boundaries of each plot are first of all 
removed. The experiments are therefore always separated from each other 
by a distance of one metre on three sides and by 1 m. 50 on the side of the 
path. 

(Adopted). 

(7) — Duration of the tests. — Continue the testing of the same 
. areas during 5 years on successive crops. 

(Adopted). 

(8) — Characteristics of the soil and climate. — Note them and 
publish them with the results :— Soil , locality — depth — analysis. Cli¬ 
mate , temperature — humidity — rain — nebulosity. 

Eemmermann. — Proposed to add to this point that these analyses 
, should be carried out in accordance with the method which would be de¬ 
termined ■ by the International Commission for soil science. 

Cardoso. — Thought it would be well to add as regards meteorologic¬ 
al observations, “ actinometric degree E before “ nebulosity ”, which 
seemed to him a very important factor. 

Quintanilla. — Was of opinion that the amount of rain and 1 .the 
number of wet days should be added. 

, Pratolongo. — Thought .hat the duration of sunshine should be de- 
‘" termined* 
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Greggirb. — Explained that this was done at Gembloux by means 
of a very simple and easily handled instrument. 

Bruno. — Considered that it was not desirable to go into details to 
avoid imposing obligations which could not be complied with everywhere. 

Cardoso. — Agreed with M. Bruno not to introduce measure factors 
which would complicate the results ; he thought, however, that it would be 
useful, as M. Pratoeongo said, to determine the duration of sunshine, but 
on condition that a very simple apparatus was used which would give the 
factors — intensity and duration; and that very simple and easily handled 
apparatus could be purchased. 

von FeilitzBn. — Thought that it would be sufficient to say that the 
meteorological observations should be made in each State in accordance 
with the official methods, and that the Commission would be going outside 
its business in giving details of a meteorological kind, which belonged to 
the province of other groups of persons. In the same wap* regarding the 
proposal of Prof. Lemmermann to adopt for the anatysis of the soil the 
method which would be prescribed by the international commission of pe¬ 
dology, they might also refer to specialists on the subject. Consequently 
he was of opinion that by the wrord actinometry ” they could include 
everything without going into details. 

Quint anile A. — Was of opinion that it was not desirable to prescribe 
the method of the international Commission of pedology, which might only 
suffice when much propaganda and several tests of the method itself had been 
made. Consequently he thought it best not to refer to the method of the 
Commission of pedology but merely to give general instructions. 

President. — Proposed that in order to find a formula reconciling 
all these points of view, point No 8, should be sent back to the Sub-Commis¬ 
sion for supplementary examination. 

(This proposal was adopted ). 

Bruno. — (9) —■ Plants used. Always use well tested seeds, indicate 
their quality, the density of sowing. State very precisely the variety 
and origin. 

(Adopted). 

(10) : —- Remarks on growth. Note the essential facts of growth, 
their dates. Attacks of diseases or of parasites. Weeds. Treatments 
applied. Casualties or damge caused by meteorological factors or fortuitous. 

GufiGOiRE. — Thought it necessary to specify here the conditions 
under which the spreading of the fertilisers and the sowing of the seeds 
should be done. He added that there were mechanical means for this. 

Bruno. — Said that this had been overlooked by the Sub-Commission. 
He remarked that it was difficult to determine conditions for the even 
spreading of the fertilisers and the even sowing of the'.seeds; and he did 
not know whether mechanical means existed. Nevertheless M. GrtMoirB 
might draw up a short proposal which the Sub-Commission would examine. 

President. — Ascertained that no one opposed this. M. GRfiooiRB 
would therefore draw up Ms proposal which would be handed to the Sub- 
Commission. 

Point to was adopted , 

• 10 — Agr. in. 
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Bruno. — (u) :— Crop. The whole crop of each plot should be 
weighed after drying under shelter when this is possible especially with 
the use of small plots (25 sq. m.). When large plots (100 sq.m.) are used 
it becomes necessary to take a sample of each plot for drying under shelter, 
weigh it, and make the necessary examination of it. In this case the 
method adopted should be indicated. 

Cardoso, * — Did not know whether these details should be gone into, 
but it would be useful to specify the "weather conditions during the diydng. 

GriIgoirb. — Thought that the most precise method was that of 
Wagner, which consists in weighing the crop immediately, taking a sam¬ 
ple of the crop, drying it and determining on the product obtained the 
content in dry matter : in this way absolutely certain figures were obtained, 
Pratolongo (representing M. Menozzi). — Remarked that there were 
two methods :— Wagner's and that of the Commission. Pie recognized 
that Wagner's method of weighing the whole crop was the better but it 
was also more difficult. Consequently he would suggest not going into 
details, or else indicating both methods. 

Gregoerb. — Was of opinion that Wagner's method, which had the 
great advantage of simplifying the work, should be adopted. At harvest 
time agricultural labourers w T ere at full strength on the farm and the work 
could be done quickly, whereas a considerable number of plots meant diffi¬ 
culty in handling. 

Lbmmkrmann. — Considered that it was indispensable not only to 
weigh the green crop but also always to determine the dry matter. 

Bruno. — Proposed that in order to take into consideration the ob¬ 
servations which had been put forward point 11 be sent* back to the Sub- 
Commission for another indication aiming at the result in dry matter ac¬ 
cording to the most appropriate method. 

(M. Bruno's proposal was adopted). 

Gregoirb. — Remarked that the 11 points which had been submitted 
to the Commission did not affect the question raised of experimental farms, 
which in his opinion was very important, even fundamental as experiments 
in detail could never give complete results, for which the experimental 
farm with a wide area was indispensable. He consequently asked that the 
Commission should come to a decision on the following proposal which lie 
had the honour of submitting to it:— 

“ The Commission considers that the most certain means to put in 
action for the integration of scientific data concerning chemical fertilisers 
is the creation for each agricultural region of experimental farms with a 
plan of action extending not only over fertilisers, but also over work ”, 
President. — Announced that this proposal would also be submitted 
to the Sub-Commission He then remarked that they had at present to 
discuss the question “ Plan of international organisation for comparative 
tests of chemical fertilisers ” and he asked whether the Commission wished 
to have a general discussion or to refer the question at once to the vSub- 
Commission which would prepare the basis of the discussion. 

(It was decided to refer the question to the Sub-Commission). 
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Pratoeongo. — Desired to call the attention of the Commission to 
2 points which he had not seen dealt with in the Sub-Commission's report., 
namely that of the analysis of the fertilisers. 

President. — Said that this would come later. 

Pratoeongo. — The other point concerned a rule in order to under¬ 
stand whether the experiment were conclusive or not. He thought it 
would be useful to determine this by statistical means. This was a recom¬ 
mendation which he wished to make to the Commission. 

Cardoso. — Remarked that M. Bruno in his very precise and clear 
statement of the previous day had spoken of the collaboration in these 
experiments of scientists of various branches of science, chemists, botanists, 
phytopathologists, etc. and he asked whether it would not be well for the 
Commission to express the wish that these experiments should be followed 
by scientists such as M. Bruno indicated. That would permit of an Infi¬ 
nite!}; better control and the obtaining of results which could be discussed 
with greater exactness. As regards the standing of these scientists it was 
a matter for discussion ; he asked that in the first instance the principle 
should be admitted. 

Bruno. — Said that the Commission in its note had impliclty accepted 
the principle of control by specialists, and he wondered if it was necessary 
to say so more precisely.' He thought that collaboration was extremely 
desirable and everyone was agreed on this point, but he did not know- that 
it was necessary to make a hard and fast rule which might be an obstacle, 
to certain experiments. In any case, the Sub-Commission might also 
examine this point. 

(It ivas decided to refer his proposal also to the Sub-Commission). 

Fourth meeting. 

io tb February 1926 (afternoon). 

Presidency of Frof. Jeeinek. 

The meeting commenced at 3.30 p. m. 

President. — Announced that the Sub-Commission had accomplished 
its task and that it had changed its recommendations in some points, con¬ 
sequent on what had been said in the morning meeting. 

Bruno. — Read the new, text. 

Nos. 1 to 6 remain without any alteration. 

1. Soil. — Choose a soil as uniform as possible, and test it by a suffi¬ 
cient number of borings, arable layer . cm. subsoil ..... cm. Avoid 

ground with a steep slope, especially in not very permeable soil. If slop¬ 
ing ground has to be used mark out rectangular plots elongated at right- 
angles to the run of the valley. 

2. Slope of the plots. — Be guided by the possibilities of the ground and 
other local conditions for marking out square or rectangular plots. 
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5. Area of ike- plots . — Give each plot a minimum area of 25 sq. m. and 
a maximum of 100 sq. m. 

'4. Number of plots. — Repeat the same test at least 5 times, and have 
at least 5 control plots. 

5. Distribution of the plots . — Distribute them uniformly according 
to the dimensions and lie of the ground. 

6. Paths between the plots. — The plots should be contiguous, except for 
leaving a path, in a single direction, 50 cm. wide between every second plot 
to facilitate cultural operations and inspection. Seeding to cover uniformly 
the whole surface of the plot. For harvesting plants on a width of 50 cm. 
inside the boundaries of each plot are first of all removed. The experiments 
are therefore always separated from each other by a distance of one metre 
on three sides and by im. 50 on the side of the path. 

After No. 6 has been added a No 6 (a) worded as follows:— 

6. a). Distribution of the fertilisers. —The fertilisers should be ap¬ 
plied accurately and regularly, special attention being given to the 
application of farmyard manure. Each fertiliser should be applied at the 
most suitable time for good effect, in one or several applications. 

(Adopted). 

To No. 7 which was worded as follows : — 

Duration of the tests. Continue the testing of the same areas during 5 
years on successive crops, it was proposed to make a small modification. 

Instead of “ 5 years ” should be substituted at least 5 years A 

(Adopted with this modification). 

No. 8 has been slightly modified :— 

8 . a) Composition of the fertilisers . — Always give precise indication 
of the fertilisers used :— nature, origin, fineness, complete chemical anal- 
sis, and'eventually petrographic or microbiological characters. 

(Adopted). 

N os g, io, have not been altered 

9. Plants used. — Always use well-tested seeds, indicate their quality, 
the density of sowing. State very precisely the variety and origin. 

(Adopted). 

10. Remarks on growth. — Note the essential facts of growth, their 
dates, attacks of diseases or of parasites. Weeds. Treatment applied. 
Casualties or damage caused by meteorological factors or fortuitous. 

(Adopted). 

11. Crop. —- It is recommended that the results should always be ex¬ 
pressed in air-dried matter and in dry substance (constant weight at xoo°). 

Gregoire. — Remarked on No* 11 that they might be content with the 
■determination of the density, for the system recommended here was very 
lengthy and could only be recommended for laboratoy experiments. 

Bruno. — Said that this proposal was rather ideal and it had been 
made to define clearly what they wished to expect. 

Gregoire. — Insisted, saying that experiments had been made in 
.Belgium with both methods; the results agreed very closely but the density 
' method was infinitely quicker. 

1 Pratolongo. — Thought that it sufficed to strike out the words 
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“ constant weight at ioo° J> and leave the chemists to arrange as they 
thought best. 

(Adopted with this elimination). 

xi (a). Experimental error. — The experiment will he considered as 
demonstrative when the differences of the averages results obtained axe 
less than double the probable error. 

GrAgoere. — Asked that it should be clearly defined how the probable 
error -was to be calculated. It might be defined with the second power, 
or else with the first power and for his part he was convinced that the de¬ 
finition could be done in either case with equal certainty. But when the 
second power was taken large differences greatly influenced the value cal¬ 
culated. 

Pratoeongg. —Thought that they were two identical values and that 
moreover, such details ought not to be gone into. 

Quintanieea. — Agreed with M. Pratoeongg. 

Gregoire. — Insisted that the differences were greater if the calcula 
tion urns made with the second power. He thought that the calculation 
with the first power was more exact and more convenient. 

President. — More convenient, yes ; but not more exact. 

Gregoire. — Bid not think, moreover, that it was a case of a neg¬ 
ligible detail. As a basis was taken, it urns expedient to settle how the 
basis ought to be calculated. 

Cardoso. — Wondered whether the experiments were sufficient for 
this calculation. It was necessary to use a formula; that formula depend¬ 
ed on theoretical ideas implying a fairly large number of observations. 
Bid that number exist ? He did not think so. 

Gregoire. — Assured him that many results had already been ob¬ 
tained so that he thought that after 5 tests the formula could be used. 

Bruno. —Thought that it -was not necessary to be too particular 
about being precise. 

Gregoire. — For his part found that it was necessary to state the 
starting point precisely in order to reach a conclusion. He insisted in Ms 
proposal that it should be stated that the probable error must be calculated 
with the first power. 

President.’ — Put the Commission's proposal to the vote and it 
was approved. 

ix (6). Experimental Farms. — The Commission considers it advisable 
to establish an experimental farm in each natural region, subject to the 
direct control of laboratories of the various departments cooperating in 
the improvement of agriculture. 

IV, — CONTROE OF THE CHEMXCAE' FERTILISER TRADE. 

Bruno read the following decision of the Sub-Commission ;— 

The Commission considers it impossible, in a short time, to reach an 
international agreement for unifying the methods , of fertiliser analysis. 

It thinks it 1 possible to recommend, for international transactions, 
unification of the, method of expressing results of analyses namely 
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for nitrogenous fertilisers, expression in nitrogen, N and not NM 3 
per zoo kilogrammes, the form of the nitrogen to be indicated. 

for phosphatic fertilisers, expression in P.0 5 and not in tricalcic 
phosphate, with indication of solubility in special reagents. 

for potash, expression in ICO, and solubility in water, or in a 
reagent' of indicated composition. 

The figures given must be accompanied by an indication of the method 
of analysis used. 

Gregoire. — Considered that there is a term which should be extended 
to international language, namely that of cyanamide and cyanamidic ni¬ 
trogen. 

Bruno. —Thought that M. Gregoire s proposal deserved to be thor¬ 
oughly examined because, perhaps, the term “ dicyanamidic ” ought to 
be included. 

Pratolongo. — Said that a single group ought to be formed of cyan¬ 
amidic and dicyanamidic nitrogen because it was organic nitrogen in 
each case. 

Bruno. — Feared that the Commission might be involved in a very 
lengthy discussion. Cyanamide was not only sold in a natural state but 
also in other 1 substances, and the Sub-Commission was unable to take into 
consideration terms on which it was not very well informed. Perhaps the 
question would make progress before the next Conference and then it might 
be possible to see the matter more clearly. 

The term which M. Gregoire proposed to indicate, included a certain 
number of things which have a certain relationship but which are not 
identical. The3 r could say, at present, “ nitrogen derived from cyanamide 

Gregoire. — Thought that his proposal ought to be adopted in order 
to obtain a certain uniformity of language. He insisted that greater pre¬ 
cision of language must be reached and said that, in Belgium, many terms 
were obligatory for merchants in their invoices, b> T authority of a royal 
decree. 

Quintanilla. — Proposed to appoint a Sub-Commission for dealing 
with the question which was No. 4 of the programme of business, for he 
considered that it would not be easy to arrive at concrete and positive 
conclusions by discussing it in a plenary conference. 

President. — Put this proposal to the vote. 

{Adopted). 

He proposed that the Sub-Commission be composed of Messrs. Von 
Beilitzen, Gregoire, Bruno, Femiermann and Quintanilla. 
{Adopted). 

V. Miscellaneous,questions. 

President. — Announced that M. Femmermann had put before the 
Commission the following proposals on the Control of the chemical fertil¬ 
iser trade. 

They were as follows :— 

(1) In the first place, it is necessary to determine by a definition 
what substances' should legally be called fertilisers V In that definition 
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should be comprised all preparations which, are offered to the agriculturist, 
often indirectly, as fertilisers, for example, bacterial preparations, means 
of soil improvement, irritant substances (radioactive substances), etc. 

(2) The denomination of fertilisers should indicate clearly their nat¬ 
ure, they should not therefore bear fantastic names, such asUniversal 
fertilisers, concentrated fertilisers. 

(3) The vendor should indicate precisely the fertiliser’s content in 
substances affecting its value and guarantee the content Indicated. 

(4) Precise figures should be fixed for admissible deviations relative 
to the guaranteed content (errors of analysis, margin.) 

(5) The method of taking samples should be regulated and also it 
should be determined whether, in case of dispute, the sample taken from 
the vendor or that taken from the buyer should be taken as evidence. 

(6) It should be determined what laboratories have the right of 
testing fertilisers :— 

Whether only (1) State institutions. 

Or also (2) Private laboratories. 

In any case, if there is a dispute the decisive analysis should only be 
made in an official laboratory. 

(7) It would be desirable to forbid the sale of fertilisers other than 
those approved by the State. 

(8) The methods of analysis according to which analyses of fertil¬ 
isers may be made should be determined. 

(9) It would be desirable that these same rules should apply to in¬ 
ternational trade. For example, Chili saltpetre is' analysed in certain coun¬ 
tries by the direct method, in others by the indirect method ; superphos¬ 
phate is analysed in some countries according to the P,Q- content soluble 
in water, in others according to the P c 0 5 content soluble in alkaline citrate 
of ammonia, etc. 

As M. LemmURmann asked that his proposals might be distributed so 
that all members of the Commission could think them over, he asked the 
Vice-President of the Institute whether — since these proposals could not 
be considered sufficiently ripe for deliberation — the procedure could be 
adopted of requesting the Institute that they might be placed on the pro¬ 
gramme of business in the next session. 

President. — The Sub-Commission which we have appointed will 
recommend the Commission to request the Institute to distribute these 
proposals among all members so that they may be able to give their opi¬ 
nions in the future. 

Bruno. — We have here a basis for discussion formulated in writing 
by M. Lemmermann. They are clear, distinct, precise proposals: some 
of them will certainly not be accepted, and even M. Lemmermaxn is 
under no delusion in this respect: some of them will be accepted with 
modification. But certainly, there is in them a basis for discussion. There¬ 
fore, In order that everyone may be able to think them over and give their 
opinions at the next session, these proposals should, be distributed. 

President. — I have here a communication by M. von Feiuitzen. 
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von PeibxtzEN. — Read in English the communication printed in 
Appendix II. 3. 

The meeting ended at 6 p. m. 

The members of the Commission were convened to a meeting reserved 
for them next day at 10 a. m. 


Fifth meeting . 

Thursday 11 th February .1926 (morning). 

Presidency of Dr. Jeeinek. 

The meeting commenced at 10.30 a. m. 

H. E. Prof. BE Micheeis, President of the Institute was present at 
the meeting. 

President welcomed H. E. Be Micheeis who had come to the meeting. 

EL E. Be Micheeis, President of the International Institute of Agri¬ 
culture addressing the members said that, with Messrs. J beiner and Bruno, 
he had examined the suggestions which had been made on the subject of 
the method of business to be adopted for the next meetings of the Commis¬ 
sion. And it had been decided — subject to the approval of the Permanent 
Committee of the Institute, an approval which he thought he could at once 
say would be accorded — that the convocation of the Commission would 
take place a short time before the date of the conference ; that the programme 
would be sent in advance to the Members of the Commission to make mo¬ 
difications in it which they might suggest ; that the reporters, at any rate 
for the principal questions, w-ould be appointed in advance, so that in 
the meeting of the Commission there would already be some members who 
would have thoroughly- studied the subject under examination ; that these 
reports and the office reports would be typed and sent to the members of 
the Commission as quickly as possible and at least a week in advance. Pie 
concluded by saying that if any one had any proposals to make 011 the sub¬ 
ject of the work of the Commission they might be examined at once. 

President of the Commission ascertained that no one wanted to speak 
on that subject; consequent^ 7 the method of business explained by the 
President of the Institute was adopted. 

President of the Institute then spoke as follows :— 

I do not know whether you have an exact idea of the organisation 
given to your international scientific council. The Institute washed to 
fortify itself with the advice, direction, the scientific and technical guidance 
of an international body composed of scientists ■ and experts ; and ■ as it 
might have been difficult to deal at once with the constitution of a large 
organisation of this kind, it determined to proceed by stages and began by 
creating these, international scientific councils, each composed of authori¬ 
ties recognized by all countries as scientists whose opinion was worth 
listening to. It has thus created the Commission for chemical fertilisers,, 
to which you all belong and which will be the nucleus of; our Council; 
again the Commission of Agricultural, statistics, some of whose members 
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have been appointed specially" for the agricultural census of the world, 
which, has already met here to examine the plan of work for the census 
put before it by the Institute ; and the Institute will continue to appoint 
other Commissions which may deal with the examination of certain questions 
from different angles, either separately or together. And as it is not always 
easy to assemble Commissions and it is desirable that the questions should 
be thoroughly prepared in advance,, the Institute has also arranged to have 
the advice of experts by means of consultations. 

As regards the working of the Commission, the Permanent Committee 
has selected a list of names, — a list which is not closed, for you yoursel¬ 
ves can propose other colleagues who may also be added, — and the Com¬ 
missions have been immediately assembled. At present it is the Permanent 
Committee of the Institute, composed of representatives of 71 States, 
which will examine your work, your technical scientific advice, and 
mull decide what further proceedings should be taken. Then if your pro¬ 
posals are adopted, the Institute will take the matter up, its bureau will 
collect the technical or legislative material and will present properly 
drawn up questions to the General Assembly which meets every second 
year. As you see w T e have here an organisation which has existed for 18 
years for all branches of agriculture, has collected enormous material, has 
suitable services, has a permanent diplomatic international organisation, 
is in constant relations with the Government of each country and is in a 
position to bring immediately into the field of realization whatever scientists 
can'investigate and discover. 

This is the first time that the Institute has set in motion these technical 
scientific Commissions, and I hope that the work which you have accom¬ 
plished will be fruitful in good results for the work which the Institute has 
in hand. 

President. — Thanked H. E. De Mickeies for his speech and for 
the explanation which he had given regarding the functions of the Com¬ 
mission. He then announced that the Sub-Commission had examined Hos. 2 
and 4 of the programme of business namely the questions concerning 
(a) the plan of an international organisation for comparative tests of 
chemical fertilisers; (b) control of the chemical fertilisers trade. 

With regard to the first question, the Sub-Commission recommended 
the following resolution :— 


ff The Commission expresses the wish that the work relating to 
researches on fertilisers should be continued by the International 
Institute of Agriculture by means of its agents of the Commission 
which it has appointed with that object and which might conveniently 
be enlarged, and that the works to be published on that question 
should be included in the International Review of Agricultural 
Information^ published by the Institute A 

As no one wished to speak, this resolution was adopted . 
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Regarding the question of control of the chemical fertiliser trade, the 
Sub-Commission recommends the following resolution ;—■ 

“ The Commission considers it impossible, within a short time, 
to reach an international agreement for unifying the methods of 
fertiliser analysis. It thinks it possible to recommend for international 
transactions, unification of the method of expressing the results of 
analyses, namely 

For nitrogenous fertilisers, expression in nitrogen, N, and not 
NH 3 per 100 kilogrammes indicating the form of the nitrogen. 

For phosphatic fertilisers, expression in P 2 0 - and not in tri- 
calcic phosphate, with indication of solubility in special reagents. 

For potash, expression in KX>, and solubility in a reagent of 
indicated composition. 

The figures given must be accompanied by an indication of the 
method of analysis used". 

As no one wished to speak this resolution was adopted . 

Regarding No. 5 of the programme :— Miscellaneous questions . 

President. — Announced that the Sub-Commission had considered 
for the future the two following questions :— 

(1) « The discussion of M. TeivOIERMANn’s proposal regarding con¬ 
trol of chemical fertilisers and his ’ proposal regarding the plan of exper¬ 
iment should be postponed to a later session. 

With this object all official documents relating to methods of ana¬ 
lysis and rules in force in different countries should be centralised at 
the International Institute of Agricultures. 

Bruno. — Explained that the Sub-Commission had recommended 
the centralising of all official documents at the Institute, because it was not 
enough to have the methods of analysis and the laws and decrees relating 
to them, as there were also circulars and the modifications which resulted 
from legal decisions. In France, for example, there was a circular giving 
details of application. Now it was useful from an International point of 
view for men of one country to be kept in touch with the current require¬ 
ments in other countries. 

President. — Ascertained' that no one opposed this proposal, and 
declared it approved. 

( 2 ) 

“ That the questions relating to various fertilisers or substan¬ 
ces capable of affecting growth be also postponed A 

Bruno. — Bid not know whether this question could form part of the 
programme of. the next meeting. In any case the Commission had not 
forgotten this matter, but considered it premature to deal with this question 
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021 the spur of the moment, as time was required to collect papers and the 
proposals made on the subject and to sort out scientific proposals from those 
of pseudo-science. 

President. — Ascertained that no one opposed this 2nd proposal* 
and declared it adopted. 

A report would be made on all the resolutions adopted by the Commis¬ 
sion, which would be presented for the approval of the Commission at the 
closing meeting, which would be held on Saturday 13th at 10 a. m. 

The programme of business being then finished, he thanked once more 
the President of the Institute who had shown his great regard for science 
in creating this Commission of experts, which would do its best to assist 
the work of the Institute in the field of world agriculture. 

President of the International Institute of Agriculture said that be 
would communicate the speech of the President of the Commission to 
the Permanent Committee of the Institute which would be glad to know 
that the Commission had worked so carefully and successfully. 

The meeting ended at 11,15 a - 

Closing meeting. 

Saturday 13 th February 1926. 

Presidency of the President of the International Institute of Agriculture . 

The meeting commenced at 10.15 a. m. 

President. — Declared open the closing meeting of the rst Confer¬ 
ence of the International Commission for Chemical Fertilisers. 

He announced that the Commission had presented a report in which 
was summed up its work and the conclusions to -which it had come by the 
aid of its two Sub-Commissions. The report ended with the presentation of 
recommendations and wishes which would now be submitted for final ap¬ 
proval. He called on M. J rrinek, President of the Commission to present 
the recommendations and washes of the Commission. 

Jelinek. — Said that M. Cardoso would do so in his capacity of re¬ 
porter. 

President. — Asked M. Cardoso to read out the resolutions question 
by question. 

Cardoso. — Then, in his capacity of reporter, presented the text of 
the agreement to be finally adopted by the Commision. He spoke as fol¬ 
lows :— 

“ As regards the 1st question on the programme, 'Plan of internatio¬ 
nal organisation for comparative tests of chemical fertilisers J the following 
resolution has been adopted :— 

The Commission expresses the wish that the work relating to 
researches on fertilisers should be continued by the International 
Institute of Agriculture by means of the competent agents of the Com- 
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mission which it has appointed with that object and which might 
conveniently be enlarged. 

That the work to be published on that question should he included 
in the International Review of Agricultural Information published by 
the Institute 

President. — Declared that this resolution, which moreover agreed' 
with the ideas which he had the honour of expressing on the opening day 
of the work of the Commission, conformed to the programme of business 
and to the ideas of the Institute and he could at once give an assurance that 
it would be approved by the Permanent Committee. 

He ascertained that no one wished to speak ; he declared that recom¬ 
mendation unanimously adopted. 

He asked M. Cardoso to read out the recommendations regard¬ 
ing the second question “ Standardisation of experiments on chemical 
fertilisers ,J . 

Prof. Cardoso, — Read out the following rules:— 

International rules for scientific experiments 
on fertilisers. 

(1) Soil. — Choose a soil as uniform as possible, and test it by a 
sufficient number of borings, arable layer down to ..... cm. subsoil 
..... cm. Avoid ground with a steep slope, especially in not very 
permeable soil. If sloping ground has to be used mark out rect¬ 
angular plots elongated at rightangles to the run of the valley. 

(2) Shape of the plots. — Be guided by the possibilities of the 
ground and other local conditions for marking out square or rect¬ 
angular plots. 

(3) Area of the plots. 1 — Give each plot a minimum area of 25 
sq. m. and a maximum of 100 sq. m. 

{4) Number of plots. — Repeat the same test at least 5 times 
and have at least 5 control plots. 

(5) Distribution of the plots. — Distribute them uniformly ac¬ 
cording to the dimensions and lie of the ground. 

(6) Paths between the plots . — The plots should be contiguous 
except for leaving a path, in a single direction 50 cm. wide between 
every second plot to facilitate cultural operations and inspection. 
Seeding to cover uniformly the whole surface of the plot. For the 
harvest, plants to a width of 50 cm inside the boundaries of each plot 
are first 'of all removed. The experiments are therefore always se¬ 
parated from each other by a distance of 1 metre on 3 sides and by, 
Xul, 50 on the side of the path. 
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(6a). Distribution of the fertilisers. — The fertilisers should'be 
applied accurately and regularly* s£>ecial attention being given to 
the application of farm-vard manure. Each fertiliser should be ap¬ 
plied at the most suitable time to have good effect, in one or several 
applications. 

{7). Duration of ike tests. — Continue the testing of the same 
areas during at least 5 3-ears on successive crops. 

(8) Characteristics of the soil and climate. — Xote them and pub¬ 
lish them with the results: -— Soil, locality, depth, analysis (methods 
of the International Association of Soil Science, and for dry climates 
repeated determinations of the humidity of the soil). Climate, temper¬ 
ature, nebulosity, rainfallquality and number of days — snow *— 
actinometry. 

(8a). Composition of the fertilisers . — Always give precise indica¬ 
tions of the fertilisers usednature, origin, fineness, complete chemical 
analysis and finally petrographic or micro-biological characters. 

(9) Plants used. —Always use well-tested seeds, indicate their qua¬ 
lity, the density of sowing. State very precisely the variety and origin. 

(10) Remarks on growth. — Xote the essential facts of growth, 
their dates, attacks of diseases or of parasites. Weeds. Treatment 
applied. Casualties or damage caused by meteorological factors or 
fortuitous. 

(ix) Crop . — It is recommended that the results should always 
be expressed in air-dried matter and in dry substance. 

(xi a). Experimental error. —The experiment will be considered 
as demonstrative when the differences of the average results obtained 
are less than double the probable error. 

(xx b). Experimental Farms. — The Commission considers it 
advisable to establish an experimental farm in each natural region 
subject to the direct control of laboratories of the different depart¬ 
ments cooperating in the improvement of agriculture. 

President. — - Ascertained that no one wished to speak. ' He therefore 
considered that all these rules were unanimously adopted by the Com¬ 
mission. 

He asked the reporter to read out the resolution relating to the third 
question “ Control of the chemical fertiliser trade 

Cardoso. — Head out the following resolution 

The Commission considers it impossible, in a short time, to reach, 
an international agreement for unifying the methods of fertiliser 
analysis. 
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It thinks it possible to recommend, for international transactions 
unification of the method of expressing results of analyses namely 

for nitrogenous fertilisers, expression in nitrogen, N. and not 
MI 3 per 100 kilogrammes, indicating the form of the nitrogen ; 

for phosphoric fertilisers, expression in PX) 5 and not in tricab 
cic phosphate, with indication of solubility in special reagents ; 

for potash, expression in K,Q and solubility 1 * in water or in a 
reagent of indicated composition. 

The figures given must he accompanied by an indication of the 
method of analysis used. 


President. — Declared this recommendation unanimously adopted. 
As regards proposals for the next meeting, he asked whether there 
were any other proposals besides that of M. Lm xuERNaxx, which had al- 
read}’ been examined at ike previous meetings. 

Bnrxo. — Thought that it would be useful at once to determine some 
subjects and he had already’ come tojaii arrangement with most of the in- 

of the next meeting. He would therefore indicate the questions with the 
names of the urcpcsed reporters. 


RUFQRT FOE THE NEXT MEETING. 

(i; Special implements for the execution of cultural experiments. 
Reporter, Prof, Greggire. 

(2; Dry climate and fertilisers. Reporter, Prof. Qtjintanii&a. 

{3) Choice of soil for experiment, borings, examination and reac¬ 
tion of the sample. Reporter, Prof. Christensen. 

(4) Presentation of the results of cultural experiments. — Stand¬ 
ardization, notes, diagrams. Reporter, Prof, vox Peilitzen. 

{5) Practical application of experiments. Reporter, Prof, Me- 
nozzi. 

(6) Experiments on the relative efficiency 7 and net return of 
maniirings. Reporter, Prof. I^zmeraiann. 

(7) Critical study 7 of legislation and systems of control of the 
trade in chemical fertilisers in use in various countries. Reporter, 
Prof, Jeeinek. 

(5) Critical study of methods of analysis of fertilisers, in use 
in various countries. Reporter, M, Bruno. 

President. —Ho one wishing to speak, this programme is consequently 
adopted. We have in it a good piece of work which supplements the very 
interesting framework of the deliberations of the Commission ; the names 
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of the reporters are a sure guarantee of the seriousness of the reports and of 
their importance. At the last meeting of the Commission I had the pleas¬ 
ure of telling you that for the next conference of the Commission we hope 
to send invitations sufficiently early for the programme to be issued in good 
time and, as far as possible, to be correct. It will be subject to amendments 
and suggestions by the Commission. The reporters will be appointed in 
advance for the essential questions, as has already been done, and we 
hope b} 7 sending shortly the reports of this first conference to members 
who were unable to be present this session, among whom are some occupy¬ 
ing a very eminent position in the field of chemical and agricultural science, 
to arouse in these gentlemen some ideas which have not yet been dealt 
with by the Commission and so to get further reports. 

There are lastly, as you know, two proposals by 31 Lenneioiann : 
one has already been included in the report considered ; the other relates 
to plans of experiments. 

He proposes that 

all official documents relating to methods of analysis and to 
rules in force in various countries should be centralized at the Inter¬ 
national Institute of Agriculture A 

No one wishing to speak, the proposal is therefore adopted. 

M. Jeeinek thanked the President of the Institute and assured him 
that the Commission would use all its knowledge and zeal in helping the 
Institute in its task. 

M. Quintanilla made the following speech :— 

Mr. President, Allow me on behalf of all my colleagues to offer our 
best thanks to you and to the Permanent Commitee of the Institute for the 
honour which has been paid us in inviting us to Rome for this important 
conference. We have known the International Institute of Agriculture 
for a long time, a magnificent work of human solidarity and progress, 
whose creation was due to the generous sentiments of H. M. the King of 
Italy, an institute which has already rendered considerable and univer¬ 
sally appreciated services in all branches of agriculture from an internat¬ 
ional point of view. Its publications and manifest activities have bruited 
abroad to all the wmrld the excellence of its organisation and the compet¬ 
ence of its staff, a staff* recruited from all countries in the world. Scien¬ 
tific circles of every country have heard with very great pleasure and 
interest of the recent creation of the International Scientific Council of 
the International Institute of Agriculture, of which our Commission is 
one of the organs. 

As you have rightly said, Mr. President, the Institute ought, among 
other primary functions for the welfare of universal agriculture, to play 
the part of coordinator of scientific initiative and research in the agricul¬ 
tural w T orld which w r otild otherwise be disconnected and consequently de¬ 
prived of a good deal of their efficiency. 

The International Institute of Agriculture, ■which is an organisation 
of States and has the right of initiative with governments by the terms of 
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its foundation charter, is in a unique position, through the agency of its 
Permanent Committee and its General Assemblies to effect the incorpora¬ 
tion in laws and measures of an official character of the recommendations 
and wishes which it requires from us experts on stated questions. Re¬ 
search is not enough unless it ends in practice. The International Scien¬ 
tific Council of the Institute is a typically elastic creation which can conti¬ 
nually expand by the formation of new commissions, and thus render in¬ 
estimable sendees even to governments and the entire human race, subject 
however to the condition that these Commissions are composed of the most 
qualified men of renown. My colleagues and I, who are specialists, know 
quite well that all branches of agricultural economy and science are bound 
up together, that the agricultural problem has administrative, political and 
social sides, which only a State Institution can consider as a whole. We 
therefore wish a long and prosperous existence to this Institute, under your 
vigorous and enlightened Presidency and under the management of a Per¬ 
manent Committee on which all States in the world are represented- We 
all know, M. President, your indefatigable activity, the originality of your 
views and the very vigorous manner in which you defend the interests and 
the prerogatives of the great Institution of States, to the head of which 
you have been called by the unanimous confidence of your colleagues on 
the Permanent Committee. Thanking you and the Permanent Committee 
for having invited us others who are present here, we wish you M. President, 
the Permanent Committee and the whole Institute a prosperous and 
fruitful life for the welfare of agriculture all over the world. {Applause). 

The President of the Institute replied as follows :— 

I think that the speech which has just been made has suggested to 
the President the programme of work which remains for him to accom 
pHsh. 

I am particularly happy to be able to be here at the end of this first 
experiment of the organisation which the Permanent Committee, on my 
suggestion, has adopted for constituting the scientific Council of the In¬ 
ternational Institute of Agriculture, because it should be noted, and every¬ 
one will note, that the work accomplished by this Commission has been — 
the expression is not out of place — truly important. During their meetings 
competent men assembled here have found themselves all agreed, after 
having examined the matter which was submitted to them, in presenting 
resolutions which mark a stage in the study of the question of chemical 
fertilisers by fixing the principal points for the establishment of the neces¬ 
sary methods for future experiment. This is a very interesting and im¬ 
portant matter from an agricultural point of view because, perhaps in this 
field, more than in other, it is necessary that the most economical methods 
of production should be pointed out to the producer, seeing that such 
demonstration has a, happy result for the consumer. 

The Commission has therefore fixed precise points for the experiments 
which will be begun in future, and this will throw considerable light on 
experiments which have been made up to the present time. 

, I therefore wish to, thank all members of the Commission and in par- 
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ticular Its President M. Jelinek, the three Vice-Presidents Messer. Chris¬ 
tensen, Bruno and Eemmermann, who have given the Commission the 
support of their world, renowned competence. I also thank the reporters 
who have drafted the resolutions voted. 

I think therefore that the commencement of the work of our 
Scientific Council is auspicious and as M. Quintanilla has just said, this 
work will enable the Permanent Committee to expedite the appointment 
of other Commissions ; and the results that will be obtained from the 
work of these Commissions may throw a deserved radiance on the Scientific 
Council. We have here a permanent observation post; the Institute is the 
permanent propagandist of all that is useful to agricultural production; 
henceforth we shall have here an organisation which will give greater 
authority to our efforts and to our work. I thank you again for having 
come to Rome and for having accepted our invitation, and I hope that on 
return to your countries you will remain attached to the Institute by the 
recollection of the agreeable work which you have done and for which we 
are grateful to you. 

I also hope that you will take back with you from this country, if 
not the luminous vision which we generally have here because of the sun 
and the fine weather, at least the impression of its living activity and of 
its desire of peace and quietness, and that you wall never forget that sur¬ 
rounded by the lawns of the Villa Borghese there is a palace where a group 
of workers is ready to collaborate for technique and science in the field 
of agriculture. [Applause), 

I announce the termination of the 1st conference of the Commission 
for the Study of Chemical Fertilisers. 

The meeting ended at 11.15 a. m. 


Visit to the hydroelectric and nitrogen fining Works at Terni, 

After this first conference, the Terni ”, a hydro-electric company, 
was good enough through its Manager Delegate, Chief Engineer Bocciardo, 
to invite the experts and observers to visit the establishments situated at 
Ter.nl and at a pla.ce near by. A number of persons taking part in the ex¬ 
cursion went to Tend on Sunday 14th February, where the 'engineers and 
chemists belonging to the Company were placed at ■ their disposal to ac¬ 
company them through the workshops and to explain their working. In 
the morning the hydro-electric station situated near Papigno and then the 
kilns for the manufacture 'of carbide and the operations for the transforma¬ 
tion, of the latter into cyanamide, were visited. 

After an excellent lunch given to the'visitors, they were accompanied 
In motors to Borgo FTera Montoro where there is a very fine establishment' 
for the manufacture of synthetic ammonia, and these .magnificent; works' 
and the most up to date, high, tension machinery were greatly admired. 
The guests were shown over the works at Terni with the greatest' courtesy 
and rare' competence by Engineer Comm. Aldighieri ably assisted by 
'.Engineers '^Sinibalbi and Gemma. 

',:ir —7, Agr, i mg. 
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Banquet. 

The International Institute of Agriculture invited all members of the 
Commission to a banquet which took place on the nth February 1926 
at 8.15 p. m, at the Excelsior Hotel. 

At this banquet the President of the International Institute of Agri¬ 
culture, M. Jelinek President of the Commission and Dr. Bertrand on 
behalf of the audience who were present at the meetings of the Commission, 
made speeches. 

They warmly thanked the Institute for the invitation it had given 
them, and Dr. Bertrand especially gave an assurance that the whole sup¬ 
port of the chemical fertiliser industry was at the disposal of the Interna¬ 
tional Institute for the great work undertaken in the interests of worldwide 
agricultural progress. At this banquet were presentH. E. Prof, Pe~ 
GLXGN, Minister of National Econonry ; the Delegates of the Permanent 
Committee and several eminent Italian agricultural authorities. 


Ratification by the VIII General Assembly of 1926 of the 
International Institute of Agriculture of the decisions 

TAKEN BY THE FIRST CONFERENCE OF THE INTERNATIONAL 

Commission on chemical fertilisers. 

The General Assembly, 

having seen the Report by M. IT. de Scavbnxus, Delegate of Den¬ 
mark, expresses its satisfaction with the measures taken with the 
object of carrying out the decision of the General Assembly of 1924 
concerning questions relating to the supply of chemical fertilisers, 
recognizes the importance of the investigations indicated in the 
above-mentioned report and especially of the action taken for uni¬ 
fying research and experiment in the matter of fertilisers; 

recommends the Permanent Committee to see that the energy 
of the Institute in this field may be directed towards the practical 
realization, as soon as possible, of the programme arranged V 

APPENDIX I. 

Memorandum on the International Organisation for the study 
of chemical fertilisers. 

Presented on the occasion of the visit of delegates of, the Association of 
' producers of Chili nitrate of soda to the International Institute of Agriculture 
by Dr. G. A. R. Borghesani, Head of the Agricultural Scientific Service of 
the International , Institute of Agriculture. 
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Ambassador ViimEGAS' proposals for international co - operation . 

His Excellency, Don E. Vixakgas, Ambassador of Chile and Delegate to 
the International Institute of Agriculture, since tlie General Assembly of the 
Institute of 1920 drew attention to the importance of encouraging the use of 
chemical fertilisers in view of the intensification, of agricultural production. 

Hater, on the occasion of the 6th General Assembly in May 1922, H. B. 
Vxxxegas in his Report on production and consumption of chemical fertilisers 
proposed co-operation for the benefit of the progress of agriculture and the 
fertiliser industry as follows :— 

« It is evident that the Institute cannot propose practical measures 
regulating the trade in fertilisers without first studying the interests involved. 
The necessary basis for this is already given, namely the results obtained by 
the enquiry on fertilisers and the publication of a monograph on this question 
by the Institute. 

« When presenting my resolution on the occasion of the last General As¬ 
sembly I spoke about the meeting held in Rotterdam in 1919, which was at¬ 
tended by all the principal combines interested in the production of nitro 
genous fertilisers such as Nitrate of Soda, Sulphate of Ammonia and other 
synthetic nitrogenous fertilisers. 

« During that meeting the question was brought forward of the study of 
certain problems of this production, and a common action was suggested si¬ 
milar to the one, in view of which agreements had been come to with and within 
the combines of other chemical fertilisers such as Phosphates and Potash Salts. 

« As a matter of fact, in spite of the conditions being different on certain 
points, we are informed of a tendency of co-operative work between these 
combines. 

The first question to be considered for such action is that of taking' the 
initiative and I think that the Institute, which is and must always be' outside 
all party interests, should be approached for this function. 

‘ 4 This question could be brought up again a further stage, and it would 
serve the purpose if the Institute would have prepared for that occasion all the 
necessary papers, and having previously obtained the authorisation of the 
Governments concerned, could bring itself into touch with the organisations 
in question A 

Decision of the VI, General Assembly of the International Institute of Agriculture. 

The General Assembly approved the motion of H. B. ViinEGAS and came 
to the following conclusion :— 

“ The General Assembly notes with satisfaction the -work accomplished 
with regard to supplying information to the producers and consumers of che¬ 
mical fertilisers regarding the most convenient steps to be taken with a view 
to developing the use of chemical fertilisers and 

decides 

that the Permanent Committee after having communicated, with and having 
obtained authorisation of the Governments should study the possibility of 
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keeping itself in touch with the great fertiliser combines as well as the consuming 
circles of agriculture, in order to advise the most efficacious and appropriate 
means and measures for facilitating and regulating the economical provision 
of chemical fertilisers in the joint interest of the'producers as well as of the 
agriculture of all the world 

The reasons put forward by the Chilean Delegate are so obvious and con¬ 
vincing that there is no need to go any further into this matter. 

The same point of view was also taken a few months ago at Paris on the 
occasion of a meeting of the “ Comptoir Frangais de r Azote 3> , which was at¬ 
tended by many representatives of the fertiliser industry of various countries. 

The usefulness and even necessity of joint action being undisputable, there 
only remains the question of the organisation thereof and it seems that the In¬ 
ternational Institute of Agriculture offers the best ground for such organisation, 
as it has amongst its objects the promotion of the progress of agricultural 
industries and is at the same time extraneous to all party interests. 

Need of an International Agricultural Research Organisation. 

The Institute has already promoted similar movements in other branches 
of Agricultural Science, such as the International Society of Soil Science and the 
International Seed Testing Association etc., and it is the Agricultural Science 
Bureau of the International Institute of Agriculture which is the acting organ 
of this movement. This service, considering the process of agricultural produc¬ 
tion as such, can have a marked and decided influence on the increase of the pro¬ 
duction of agricultural staple products in all countries which need it, especially 
’ Buropean ones, and can also render the production more profitable for 
countries, which have already an abundant production • as for instance the 
United States. 

In fact, if we consider the technical organisation of agriculture we find it 
much behind that of industry, trade and finance. Prom this arises the first 
cause of the inferiority of agriculture in comparision with industry, commerce 
and finance, which have taken advantage of the progress in modem science. 
This progress is essentially due to the universal character of science to which all 
the world gives its, share, whilst for agricultural science every country, even 
every agronomist works on his own account, so that the experience gained by 
one does not serve anybody else, failing which the application of such experience 
on a large scale is impossible. 

This deficiency of the agricultural industry, which is one of the reasons 
of its bad situation, is indeed felt especially in the more progressive countries, 
and remedies for this situation are being tried in different quarters. 

The International Institute of Agriculture by means of its Agricultural 
Science Service has in part promoted this movement, of which it could be the 
coordinator. 

11 In fact we see that around the Agricultural Science Bureau there have been 
formed the following associations ;— 

The International Society of Soil Science, which unites already ah'the 
experts of this science, so important to agriculture, from Japan to the United 
States, from Finland to South Africa, from Argentina to Polynesia; 
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The International Seed Testng Association, which, comprises more than 
400 seed testing stations all over the World ; 

The International Combine of Wheat Breeders ; 

The International Association of Poultry Breeders ; 

The International Federation of Dairymen; 

The International Commissions of Olive-growers; 

The International Commission for Eliminating the Damages caused 
by industrial Smoke, and many others. 

Indeed, on the occasion of the last International Congress of Agriculture 
in Warsaw there was not one branch of agriculture in which the necessity 
of international coordination was not felt, and with this coordination the 
International Institute was entrusted. 

As can be seen, the work proposed is immense and requires the co-operation 
of all the scientists and agronomists of the world. 

An International Scientific Fertilisers Service . 

It is evident that the Agricultural Science Bureau cannot be substituted 
for work in every branch of agricultural science, but as we have previously 
seen, can be a very useful co-operator and can help to obtain good results. 

Its chief activity will always consist in collecting, classifying and distri¬ 
buting all useful information on agricultural questions. The difficulty of this 
work is to execute it thoroughly so as to have all information complete and clear 
cut, and the only way to attain this is to develop ■ the work branch by branch 
with the help and co-operation of all quarters concerned. 

This has been achieved in the cases of the International Society of Soil 
Science and the International Seed Testing Association. , Thus the Internatio¬ 
nal Institute of Agriculture publishes the first complete review on soil science, 
and beginning with next month also the first international periodical on seed 
testing. 

The same might be arranged for the fertiliser industry, namely the publi¬ 
cation of a quarterly Review containing original articles by experts on all im¬ 
portant and actual questions of this industry, and also complete abstracts of 
all publications concerning the production and consumption of fertilisers. A 
third part of this Review might contain a statement of the fertiliser market as 
compared with that of agricultural products, there being evidently a strict 
relation between the prices of these two lines, of wares. This part will be an 
international development of the corresponding very interesting information 
given for Germany by the German review Zeitschrift fur Pfianzenemahrang 
unci -Dangling Such publication, as a part of the International Review of the 
Science and Practice of Agriculture , would be of the greatest interest for the pro¬ 
ducers, as well as for traders and consumers' organisations of fertilisers, to whom 
a special reprint might be sent as is similarly done for the members of the 
International Society of Soil Science. 

Connected with this there' might be also a service of Information on the ba- ' 
sis of the Card system, of the Institute,' which at present has already collected 
more than 200,000 cards giving notice of' all information on ■ agriculture 
contained in the 300c, periodicals received by' the Institute. 
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The Institute would also organise special Studies and Research work, such 
as is already effected by the publication of the Monograph on production and 
consumption of fertilisers, which has served as a basis for international fertil¬ 
iser statistics, and which in the course of time naturally ought to and will be 
completed and improved. 

On this occasion one tna}? also mention the proposal of an International 
plan for the organisation of comparative tests of fertilisers , which will be brought 
forward at the next General Assembly of the International Institute of Agri¬ 
culture. It is well known that agricultural field experiments have not yet, 
given the results expected, and the principal reason for this is the lack of a com¬ 
mon plan and of standardisation of experimental methods. 

The best progress has been attained in the more highly developed agricul¬ 
tural countries such as Denmark, Finland, Germany, etc., and it has been found 
that experiments in order to give useful results must be executed on the largest 
scale possible, following the three fundamental principles :— 

(1) Uniform management and work all over the world with regard to 
agricultural experiments; 

(2) Close participation and co-operation in the experimental work on 
the part of practical agriculture ; 

(3) Co-ordination by a special control organisation. 

Strict adherence to these three rules, even for individual countries only, 
is the secret of the success of milk recording in Denmark, which has quintupled 
the production of milk per head. 

As previous!}? said, in order that such intelligence service may be useful, 
there must be a close co-operation of all interested and we think that the help 
of the Delegates of the Chilean Nitrate Producers' Association might be very 
useful indeed for obtaining not only printed but also direct information through 
their direct and wide experience. 


Summary . 

In conclusion we think that the Agricultural Science Bureau of the Inter¬ 
national Institute of Agriculture with the co-operation and help of all the com¬ 
petent fertiliser organisations can develop a useful international action on 
the following lines :— 

(1) Publication of a Quarterly 'Review containing all the information on 
fertiliser industry in the world ; 

(2) An Information Service by means of the card .system; 

{3) Preparation of special studies and researches; 

(4) Organisation of meetings and conferences for the treatment of urgent 
questions; 

(3) Co-operation of all the fertiliser organisations of the world in the 
'Shape of an International Consulting Board or Committee connected with the 
Agricultural Science Bureau of the International Institute of Agriculture. 

There remains the question of means. 

Evidently, the Institute can offer its organisation, but to develop the 
work efficiently, a certain contribution on the part of the interested parties 
would be required. 
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To quote a figure without engagement, we think that a sum of about 100,000 
Lire a year for the beginning would be sufficient, increasing up to a maximum 
of 1,000,000 Lire. 

At first, for the launching of the International Fertilisers Review and In¬ 
formation Service the first quoted sum would suffice; another question however 
Is the development of research work on a large basis and the preparation of 
the special studies, which would require additional means. 

Altogether, we think that the figures quoted for developing this preliminary 
programme, supported by all the fertiliser organisations, would not weigh 
upon them very heavily,- but can even be considered as small in comparison 
with the results obtained. This amount would only be partly used for staff 
and similar expenses at the Institute, the main part would be expended for the 
organisation of co-operative work all over the world. 


APPENDIX II. 

Communication presented at the conference by Prof. Dr. Lemmermanm. 

It would certainly be very useful if a part at least of the thousands of 
researches on fertilisers were made in accordance with a single plan. 

A better general view of many very, important questions affecting the prac¬ 
tical rules for the use of fertilisers would be obtained in this way. The interest 
of these researches would be still further increased if the results collected were 
studied and coordinated in accordance with a single plan in a single centre. 

Such researches thus organised would evidently be of great utility for var¬ 
ious agriculturists as well as for agriculture as a whole and for the social economy 
of each country. 

All questions relating to plant nutrition are in the highest degree questions 
affecting the feeding of the people. On the basis of these considerations I 
have tried in Germany since 1924 to make researches on fertilisers throughout 
Germany in accordance with a single uniform plan of experiments. 

Under ■ this plan should be rigourously determined :— 

(1) What soils in the various regions of Germany react to a manuring 
with N, P^O- ELO, lime, what soils do not react ? 

(2) In what quantities should the fertilisers be applied ! 

(3) What maxima crops can be obtained % 

By continuing in this way, -we hope to establish an international plan of 
organisation for tests of fertilisers, and an agreement on the fertiliser problem 
would in my opinion be very desirable and should be placed in the programme 
of such an international plan of experiments, since the problems of fertilisers 
differ very much one from another and each requires a special method of research. 

I think that out of the whole of the questions affecting manuring the fol¬ 
lowing might be discussed by an international organisation :— 

(I). Investigation of the efficiency of different forms of nitrogenous * fiho~ 
sfihatie , poiassic fertilisers : for example, effect of nitric Nitrogen, ammoniacal 
Nitrogen, Nitrogen of cyanamide of calcium, etc.; effect of acid phosphates, 
basic phosphates; effect of salts of potash, salts with'high percentage, etc. 
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These questions are ready important for agriculturists and for the manu¬ 
facturers of fertilisers in all countries. (See IV). 

(II). Researches on the production of various fertilising elements , especially 
nitrogen. 

Nitrogen is the element which in most cases has most influence on yields. 

On the average, i kilo, of nitrogen gives the following extra yields: 

cereals grains potatoes sugar beet mangolds hay 

Kg. 19 20 100 133 266 40 

or 100 ,K. of nitrogenous fertiliser give an excess of 2.5-4, 15-20, 20-25, 35-40, 
and 6 quintals respectively. 

Even if the soil is left out of consideration these figures differ according 
to the climate. More accurate estimates can be made when the results of ob¬ 
servations have been more accurately obtained. 

(III). To what extent can increased crops be obtained in various countries 
by means of the use of fertilisers , taking the net return into account . 

Estimates have shown that the highest possible crops in the temperate 
zone are per hectare ~ 

About ioo~20o quintals of organic matter 

40-48 » » cereals, grain ~f straw. 

300-350 » » potatoes + haulms. 


It seems that the limiting factors, light, heat, do not permit of higher 
yields. The importance of this question is evident. 

(IV). Another question of general importance is this : 

In what combination do fertilisers act best ? 

Experiments make it appear that the nitrogen, potash, and phosphoric 
acid of the fertilisers have often a totally different action according as they are 
used in different combinations, each with its different chemical and physical 
characters. 

I have found, for example, that the same quantities of fertilising elements 
gave the following crops according to their combinations':— 

(pH of the field 5-6 according to manuring). 


potatoes Barky Sugar beet 


Neutral manuring (Urea and dicalcic phosphate). 207 
Acid manuring (Sulphate of ammonia and .super¬ 
phosphate) . . . ..228 

Basic manuring (Saltpetre and Thomas slag)) . 152 


S3* 2 355 q. 

33-8 3 r 4 

304 392 


. , (V). .Another question which requires a plan of research is tills : How 
best to adapt the artificial fertilisers to the mammal state of the soils. This 
.question means the fixing of the soil's requirements of fertilisers. 

The solution of this problem is the primary basis of ail rational manuring 
and is particularly 'important, Laboratory researches in pots are a valuable 
.help. /' 1 
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(YI). In these research plans the question of the reaction of the soil , the 
question of the state of soundness of the soil should not be neglected. 

It must be decided whether this question should be discussed on the pro¬ 
gramme, since it is still far from being solved, and also it is to form the subject 
of international discussions in April 1926 in the Netherlands (Groningen) and 
in 1927 in America by competent specialists of the Association for soil research 
which is already in communication with the soil Bureau of the United States. 


Appendix III. 

Report by dr. E. S. Vomuea. Director of the Government Laboratory 
of Agricultural Chemistry in Finland. 

Presented by M. Jannes. 

About the middle of the XIX th century Justus von Lxebig having opened 
new channels by his experimental work and having demonstrated the great 
importance for agriculture of natural science especially chemistry, the first 
stations of experimental agriculture and control for agricultural produce were 
founded. 

When later the first chemical fertilisers appeared on the market all civilized 
countries recognized the necessity of having special chemical laboratories for 
testing these products. Finland also shewed a keen interest in the chemical 
investigation of the principal agricultural questions during the years 1850-1860. 
Some fifteen more years however elapsed before the aspirations of agricultural 
chemists and agriculturists in Finland were realized so as to establish the required 
results on a solid basis. The foundation in 1880 of the chemical laboratory for 
agriculture and commerce at Helsinki (Helsingfors) may be considered as one 
of the practical results of these aspirations. This first laboratory of agricultural 
chemistry and control in Finland began to function at the beginning of the fol¬ 
lowing year. 

It only required a short time for the sendees rendered by the Helsinki 
laboratory to agriculture to be recognized in agricultural circles and for other 
similar though, slightly .smaller laboratories to be founded in other parts of 
the country. During the years 1880 to, 1890 in all four other chemical labora¬ 
tories for agriculture' and commerce were established in the following towns :— 
Turku (Abo) Yiipuri (Wiborg) Vaasa and Kuopio : at present only the first 
three still exist. As their denomination indicates, the Finnish control labora¬ 
tories investigate not only fertilisers and cattle foods but also other kinds of 
goods. In tile early years after the creation of these laboratories the number 
of samples of fertilisers and foods investigated only represented a fraction of the 
total number of analyses made. This was after all Very natural/ for Finland 
then had not yet any law regulating the fertiliser and cattle food trades, and 
persons practising agriculture only rarely asked for the testing of goods which 
they bought. / Consequently it was not'possible to prevent the circulation, in 
trade, of worthless and adulterated fertilisers and of Injurious or damaged 
cattle foods. 



682 


INTERNATIONAL ASSOCIATIONS 


In order to introduce better arrangement and greater security into the 
trade of these products a regulation of the trade in fertilisers and cattle foods 
was published in 1901, It is from the date of its publication that the official 
control of agricultural products effectively started in Finland, but this regula¬ 
tion was not sufficiently severe to put an end to commercial abuses ; it was de¬ 
fective in various -ways. Thus, for example, the vendor was not obliged to give 
the purchaser a guarantee certificate regarding the content of the goods for such 
of its integral parts as constituted its value ; consequently the farmers only 
derived very little benefit from this regulation and agricultural circles have 
never been satisfied with it. 

During the years of the war and especially during those which came im¬ 
mediately after them, agriculture expressed a desire for fresh legislative regu¬ 
lation of the fertiliser and cattle foods trade. 

Recognizing the justice of this'desire, the Finnish Government in 1921 
charged a commission, under the presidency of Dr. Juso Jannes, with the 
elaboration of a draft law on the fertiliser and cattle foods trade. The draft 
was finished in 1923 and submitted to the Reichstag in the course of the same 
year. Having been passed by the Reichstag the law come into force on the 15 th 
June 1924. 

This law marks great progress in the control of agricultural products in 
Finland. One of the most important provisions of this law is that the vendor 
is always obliged to give the purchaser a guarantee regarding the component 
parts of the goods which determine its value, when the quantity of goods sold 
in a single lot is not less than 100 kg. The regulation for the application of 
the law indicates the manner in which the integral parts which determine the 
value should be designated. We quote, for the sake of example, the following 
prescriptions:— 

When selling Thomas slag, its content in phosphoric acid soluble in a 2 % 
solution of citric acid must be indicated. For bone meal the purchaser must be 
informed regarding the total quantity of phosphoric acid which it contains. The 
price of superphosphate is determined by the quantity of phosphoric acid soluble 
in water indicated in the guarantee certificate, and that of s otassic salts by the 
quantity of potassium soluble in water. As regards fertilisers containing ni¬ 
trates and ammoniacal salts, their content in nitrogen must be indicated. 
When selling oil-cakes, the vendor must guarantee their content in fats, crude 
protein and ash. The guarantee certificates for bran and other milling or distil¬ 
lation refuse as well as those delivered for mixed foods, should indicate the quan¬ 
tity of non-nitrogenous extracts. The regulation also orders that the guarantee 
certificates shall not contain other data than those indicated in the regulation. 

If the purchaser of fertilisers or cattle foods desires a second analysis made 
of the goods which he has bought, to verify the indications on the guarantee 
certificate, he should have a sample taken by two trustworthy and unexception¬ 
able persons within a period of 14 days after the consignment of the goods and 
send this .sample for analysis to the Government laboratory of agricultural 
Chemistry. The sample must be taken, in conformity with the orders in force, 
drawing up a written statement in duplicate. 

1 If the analysis made by the Government laboratory of agricultural chemis 
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try shows a smaller content than that which was guaranteed, the vendor is liable 
to pay compensation, in case the difference between the ascertained content and 
that which had been guaranteed exceeds the limits fixed officially for discre¬ 
pancies of analysis (delivery allowance). For the sake of example, we quote the 
following discrepancies of analysis: — for phosphoric acid soluble in a 2 % solu¬ 
tion of citric acid of Thomas slag a deficiency of 0.60 % is admissible ; for 
the phosphoric acid contained in other phosphatic fertilisers the difference may 
be 0.50 % ; for nitrogen of cyanamides 0,5c % ; and for other nitrogenous fer¬ 
tilisers 0.25 %. The content in crude protein and in fats of oil-cakes and mixed 
foods may only be from 2 to 1 % less than that which -was guaranteed. The 
guarantee certificate will indicate the price of the fertilisers proportionally to 
the price per kg. of the integral parts which determine its value. 

Some of the more important prescriptions of the law in question may also 
be mentioned. In the first place any one producing or importing fertilisers, 
cattle foods or other products used on farms, is required to declare it in writing 
to the central bureau of agriculture giving at least one month’s active before 
the said goods are placed on the market or before starting to produce them ; lie 
must declare on that occasion what the goods are, which he wishes to import 
or produce. 

Also the prescription is very important which authorizes the Ministry of 
Agriculture to prohibit the production, importation and trade of fertilisers, 
cattle foods ad other products required by the farmer, which may be injurious 
or inefficient. Hquaily important is the prescription in virtue of which names of 
fertilisers and cattle foods must not in any way mislead the public. 

The administration of the law is confided to the central bureau for agricul¬ 
ture and the Government laboratory of agricultural chemistry. This laboratory 
was founded simultaneously’ with the coming into forte of the law which has 
just been briefly reviewed. The Government Laboratory of agricultural chem¬ 
istry at Helsinki is the principal control station for the whole of Finland. 
It originated in the first control laboratory 7 - of Finland mentioned above which 
also has become a Government institution. The old Laboratory was abolished 
in February 1924, to be immediately replaced by the Government laboratory 
of Agricultural chemistry, which began to function without delay. Immediately" 
after this reorganisation of the principal control station, the laboratory 7, was 
considerably enlarged and furnished with all modem apparatus and installations 
necessary for chemical analyses. 

From the beginning the new laboratory- was managed in such a way as to 
be able to make several thousands of analyses a year, for an increase in the num¬ 
ber of samples sent in for analysis had to be expected with the regulation of the 
trade by the new law. This expectation has indeed been fully realized. In 
1925 the number of samples analysed exceeded 3000, of which 811 were samples 
of fertilisers and 1464 samples of cattle foods. 

The Government laboratory of agricultural chemistry has appointed 
sworn experts for taking samples at the maritime ports and other places impor¬ 
tant for the fertiliser and cattle food trade in various parts of the country. At 
present these sworn experts number 12, and they are authorized to take samples 
of fertilisers and foods, in conformity 7 with rules made for this purpose, at the 
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request of importers, manufacturers or vendors. Each general sample taken is 
divided into three lots, one of which is sent to the Government laboratory of 
agricultural chemistry. 

The principal tenour of the present Finnish legislation regarding the chem¬ 
ical control of agricultural products has been described above. It will be seen 
that the Finnish law is rather too liberal than too severe. The legislation still 
leaves something to be desired on some points and consequently the manage- 
ment of the Government laboratory of agricultural chemistry, the President of 
which is Dr. J, Vaemari, Professor of agricultural chemistry at the University 
of Helsinki, has prepared a draft amendment aiming at the improvement of the 
present regulations. 

As this draft has not yet been approved by the competent authorities and 
as the final form which it will take has not yet been determined, only certain 
fundamental principles of the provisions which it contains can be mentioned. 

The draft begins by defining the legal designation of fertilisers and as 
cattle foods . It determines in detail the requirements which fertilisers and foods 
placed in the market must satisfy as regards quality. Then, it is proposed to 
make the taking of samples obligatory for parcels of fertilisers or cattle foods 
imported or produced, when they exceeds 1000 kg. According to the amend¬ 
ment firms which trade in fertilisers or cattlefoods must adopt a system of book¬ 
keeping in conformity with instructions of the Bureau of agriculture. In 
most cases the amendment differs but' little from the present regulation, which 
is due to the fact that the fundamental law is maintained without change. 

May I be permitted on this occasion to declare that it would be very de¬ 
sirable for the International Institute of Agriculture at Rome to investigate 
the urgent question of methods of analysis from an international point of 
view. As far as is known, there is not at present any method of analysis 
univers.Tly recognised that may be applied for international relations. In 
fact, the regulations for methods of analysis of fertilisers and foodstuffs 
applied for international relations which were established by the Vth Inter¬ 
national Congress of applied chemistry" in 1903 at Berlin, are already out of 
date. It is to be hoped that it will be possible to attain' also greater 
uniformity of principles in accordance with which the value of fertilisers and 
cattlefoods is determined. This wish relates especially to the determination 
of prices of pliosphatic fertilisers. 

APPENDIX IV. 

The Scandinavian Society of Agronomy 
by Professor C. A. H. von FeieiTzen, Stockholm, Sweden. 

The Scandinavian Society of Agronomy was founded in 1918 at Stockholm. 
Its object Is to bring together all agricultural experts and those interested 
in agricultural research, and to encourage agricultural research in the four 
Scandinavian Countries :— Sweden, Norway, Denmark and Finland. 

The Society has now 1230 members of whom 422 represent Sweden, 253, 1 
Norway, 288 Denmark, and 267 Finland. 
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The Society publishes a monthly bulletin called Nordisk Jordbruks- 
forskning, it includes eleven sections, namely ;— 

(1) for researches on garden plants 

(2) seeds and seed tests 

(3) » genetics 

(4) » plant pathology 

(5) » agro-geology 

(6) » agricultural economy 

{7) » cattle breeding 

(8) » experiments on fertilisers and improvements 

(9) » tillage and drainage 

(10) » forage crops and pastures 

(ix) » experimental technique and mathematics applied to calcula¬ 
tions of experiments. 

IJp to the present the Sociey has held 2 congresses, one in 1921 at Copen¬ 
hagen and the second in 1923 at Gottenburg, and this year the 3rd Congress 
is going to be held in Norway at Oslo. 

Section 8 for experiments 011 fertilisers should be very interesting to the 
international Commission. The section has 78 members. Since the section was 
founded I have had the honour to be the President. A Commission for the 
standardisation of experiments on fertilisers was elected in 1920, on my 
proposal, with one member for each country (2 for Denmark). I was elected 
President of this Commission, and out of its members are present here from 
Denmark Dr. Haraed Christensen and from Norway Professor Lbnde-Njaa. 
The two , others are organisers of agricultural societies, M. K. Kristensen 
in Jutland, Denmark, and Prof. A. RlNDElE at Abo, Norway. 

The Commission has worked out standard plans for fertiliser experiments 
which wese- accepted at the Copenhagen Congress (1921) and published 
in the report of the Congress. In November last the Commission also 
elaborated plans for conducting experiments on fertilisers and liming. This 
standardised plan is now adopted in Sweden, Denmark, Norway and Finland, 
and we have found it a great help for agricultural research. I only wish to tell 
you that last year about 1400 fertiliser experiments were made in Sweden, and 
over 2000 similar experiments in Denmark. The aim of standardisation is to 
give the greatest possibility of confidence in results. The work in the field 
is done by the organisers and their assistants who measure the plots, examine 
the soil, the fertilisers and everything. All the notes collected relating to the 
site and soil and the weights of the crops arc made' by them. 

These tests dre made on a large scale and repeated at least 4 or 5 times. 
We have plans for the different'crops and the various types of .soils, as well as 
for various fertilisers. The method used, is published with details in the Con¬ 
gress Report of the Society at Copenhagen, 1921; it will be found on page 454. 

I can also tell you 1 that section 11 of our Society, which is the section for 
technical experiment and applied mathematics, has elected a committee to pre¬ 
pare a mutual plan for making, experiments on manuring and varieties, in the 
first place with oats. 
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The President of this committee is Professor Bondorev of the Agricultural 
College of Copenhagen. 

We have quite recently arranged the details and we want to start this 
year with experiments on nitrates in different doses in 15 centres in Sweden and 
as many centres in Denmark, Norway and Finland. 

Tills is very interesting work and we have found already Iw earlier 
experiments'that the different varieties of oats have actually different capacities 
for absorbing and utilising the fertilisers which axe given to them. 

If you are interested in details of the work of the standardisation com¬ 
mittee of the Scandinavian Society, I will give you them with pleasure in a 
communication to the International Review of Agriculture of the International 
Institute of Agriculture in German. 

The name of the Society is in French “ 1/ Association des agronomes scien- 
tifiques scandinaves ”, and in German “ Verein zur Forderang landw. Forschung 
In den Nordischen Landern 

The official name of the Society is Nordiske JordbruksforskaresForening” 
and its office is in Copenhagen, where its General Secretary Mr. Funding lives. 


General Notices, 

N. B. — Starting with the next number the proceedings of the Interna¬ 
tional Commission for the Study of Chemical Fertilisers will appear in three 
sections on the analogy of those of the International Society of Soil Science, 
of the International Seed Testing Association, of the International Association 
of Poultry Breeders etc. 

The first will consist of original articles and general information by acknow¬ 
ledged experts dealing with actual questions on fertilisers. 

The second will consist of notices and bibliography based on the originals 
dealing with important publications in every part of the world on fertilisers 
and their use. 

The third will deal with matters of general interest and will give informa¬ 
tion on the state of the markets and on the most important events in the 
sphere of International fertilisers. 
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Legislative and Administrative Measures . 

430. The International Agreement for the establishment in Paris 
of an International Bureau of Epizootics, approved 25 January 1924 *— 
By a lav/ passed in March last, the President of the French Republic has been 
authorized to ratify and in case of need to give effect to the above agreement, 
signed 25 January 1924, by the following nations : Argentina, Belgium, Brazil, 
Bulgaria, Denmark, Egypt, Spain, Finland France, Great Britain, Greece, 
Guatemala, Hungary, Italy, Luxemburg, Morocco, Mexico, Principality of 
Monaco, Holland, Peru, Poland, Portugal, Rumania, Siam, Sweden, Switzer¬ 
land, Czechoslovakia, Regency of Tunis 

431. Brazil: Regulation of the Forestry Service.— The decree on this 
subject, referring to the law of 28 December 1921, takes into account in the 
order given the purposes of; the forestry service, the administration of this 
service, inaccessible forests, forest nurseries, the model forest, forestry control, 
forest statistics, forest reserves, national parks and forest police. For each 
of these subjects there is a corresponding heading in the decree, and in this 
way there is a ruling for every detail connected with the forest resources of 
Brazil. (International Institute of Agriculture. Legislative Texts, 1925}. 

432. Spain : A Legislative Forestry Index. — lug. Ekriqxje de ias 
Cuevas has published this ‘ Legislative Forestry Index * which contains all the 
official provisions and the judicial pronouncements made on forestry question, 
as also on special questions connected with these : river fisheries, water, min¬ 
ing, electrical, installations, forced expropriations, etc., all entered in order 
of date in the chronological index. There is also an alphabetical index 
making possible a quick reference to any part of the subject Enquiries to 
the Iraprenta de la Viuda de M. Aguaron, Huexa. Price ten pesetas, 553 
pages quarto. 

433. France : Repression of Fraud in the Fertiliser Trade* — 
Regulations have been issued for the application of the laws of 4 February 
1888 and of 19 March 1925 relating to these frauds. The special features of 
this new legislation on the subject are as follows : (a) reinforcement of the meas¬ 
ures already contained in the law of 1888, relating to the obligation for the 
seller to furnish the purchaser with all the information of value on the nature 
and on the place of origin of the fertiliser, the percentage and the origin of 
the active elements which it contains and the way in which these elements 
are combined ; (h) suppression of the sale of the fertilisers, with fixation of the 
price in relation to the results' of analysis; (c) express confirmation of the 
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right of intervention of the municipal authorities for enquiry into and ascer¬ 
tainment of frauds. {Journal Official, , 7-8 June 1926). 

434. France : Morocco : Encouragement of Agriculture* — A decree 
of 20 March 1926 has fixed fpr the current year the rules under which a bo- 
mis of 50 francs is to be given for every hectare of land cleared and ploughed, 
as a preliminary measure, to the depth of at least 15 cm. The minimum 
area to be cleared and. broken up has been fixed, at 5 hectares. The total 
value of the bonus awarded to one and the same farmer in the course of the 
year may not exceed 10,000 francs. 

Another Vizirial decree of the same date, 20 March 1926, regulates the 
awarding of a bonus , not to exceed 4000 francs, to persons who can bring 
evidence to show that they have bought in 1926 one or more new agricultural 
tractors with apparatus for the mechanical cultivation of quite new land, ploughs 
to be excluded. The bonus is at the rate of one tenth of the customs value 
of the imported machinery. (Bulletin Officiel, No. 701, 1926). 

435. Morocco : Uniform Regulation of Sales and Deliveries of 
Cereals* — An enactment for this purpose has been prepared and issued 
by the Association of Moroccan Dealers and Exporters at Casablanca. It 
includes 57 articles, grouped under three main headings relating respectively 
to : the selling unit of the cereal (metric quintal) and the weight of the bags ; 
the deliveries, ascertainment of the weight of the respective deliveries in bags 
of a uniform capacity : the ascertainment of the quality of the goods and of 
the chaff, the guarantee of the specific weight. {Feuille de Renseignemenis de 
la Direction generate de V Agriculture , du Commerce el de la Colonisation du Maroc, 
No. 7. Rabau, 1926)., 

436. Morocco : Regulation of Game Reserves* — Fixed by the de¬ 
cree of 18 February 1926 of the General Director of Agriculture, Trade and 
Colonisation. ( Feuille de Renseignemenis de la Direction generate de VAgriculture , 
du Commerce et de la Colonisation , No. 7. Rabat, 1926). 

437. Great Britain : Protection of Trade in Agricultural Pro¬ 
ducts. — The Ministry of Agriculture has given notice that arrangements 

' have been made for the inspection, on application, of apiaries where bees 
are raised for sale. Where 110 brood diseases are found to be present in an 
apiary, an official certificate to that effect is given. For the present, it will 
not be possible to include Aearine disease in the scheme, and the certificates 
will relate solely to freedom from brood diseases, though they will not be is¬ 
sued for apiaries where Aearine disease is seen to be present The frames con¬ 
taining the combs of the colonies that are passed on inspection will be stamped 
to that effect, thus affording protection to the purchaser, {The Journal of 
' the Ministry oy A fri culture, Vol. XXXII, No. 12. London, 1926), 

438. Greece: Repression of Frauds in Flour* — A decree law of 
last J armarv lias, fixed the conditions to which hours imported from abroad 
into Greek territory must conform, with a view to maintaining their purity 
and their capacity for making wholesome bread. These provisions are 
substituted for, those of the regulation of 25 March 1925,, on imported, flours. 
[Annales des Falsifications et des Fraudes, No. 207. Paris, 1926). 

•' 439. Guatemala; Forestry Legislation. — Legislation has been applied 
,» to questions of sylviculture in this country also. All wooded areas belonging 
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to the State or to the communes, and also to corporations and. to private 
persons, have been placed under government control. The various forestry 
areas have been divided for administrative reasons into : a) the bala region 
supplying the “ chicle ” and including the departments of Paten and the south¬ 
ern district; b) the mahogany region, which includes the territories stretching 
front the sea level to 1500 feet; c) the cotton region, up to an altitude of 2000 
feet; d) the coffee region, up to 5000 feet; e) the pine region above 5000 feet, 
Bach region is then divided into sections according to the forest species and 
the hydrographic system. 

The law deals under separate heads with : the forest property of the State ; 
forest concessions ,* felling of trees ; extraction of gums, resins, tanning materials, 
dyes, forest industries the Arbor day planting ; forest police and forest fires, 
(El Guatemalteco) , No. 86, 1925). 

440. Italy : Extension of Fruit-growing and Horticulture in the 
Ager Rom anus. — By a decree of the Minister of National Bconomv 
bonuses are given to land owners, lease holders, tenants, etc., who, in the 
three years 1926-1927, 1927-1928, 1928-1929, have planted not less than one 
hectare of orchard specialised for industrial purposes or of vineyards for table 
grapes or of olive yards. The bonuses are fixed at the rate of 25 % of the ex¬ 
penditure actually incurred and in any case not more- than Tire 6000 per 
hectare. Field crops of vegetables are allowed in association with the orchard, 
vineyard or olive yard, provided the necessary precautions are taken against 
damage to the plantations. 

Premiums of 200 to 800 liras per hectare have also been arranged for 
planting of watered or dry farmed market gardens in the administrative area 
of the Commune of Rome. 

441. Italy: Assistance to the Anti-Malaria-Campaign . — The Govern¬ 
ment has arranged to admit duty free the residues of the distillation of mine¬ 
ral oils, when intended for the destruction of the larvae of the malarial raos- 
quito. {Gazzetta Ufficiale, No. 93, 1926). 

442. Portugal : Legislative Measures for the Prevention of Deve¬ 
lopment and Diffusion of Plant Diseases. — In virtue of these the 
Government agricultural and forestry centres, agricultural schools, agricul¬ 
tural stations/forestry departments, etc,, cany out measures of prophylaxis 
within a given area, and, after making careful examinations and taking samples, 
they report, from time to time, to the Laboratory of Plant Pathology of Veris- 
simo di Almeida or to the Laboratory of Forest Biology. These two establish 
mentis are empowered to issue provisions for the preventive and curative treat¬ 
ment of the disease as ascertained, and to carry out suitable experiments, as 
may be necessary, either, on infected or infested estates or on an area at Ta- 
pada de Ajuda placed at the disposal of the Laboratory of Plant Pathology.' 
The cost of carrying out the measures officially ordered in the different cases 
must be met by the respective landowners. ( Didrio do Governo, First Series, 
No. 224, 1925). 

443. Portugal ; Agricultural Exchanges. — All the Portuguese Go¬ 
vernment Services, established for the purpose of regulating trade in agricult¬ 
ural products and by products, have been centralised into a single depart¬ 
ment of t Agricultural Exchanges *. It consists of a Secretariat, a Division 

1 2 —< Agr. mg, ■' i ■ 
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of Commercial Services and a Division of Public Consumption. The Secreta¬ 
riat is in its turn divided into two parts: (a) administrative, (6) arbitration 
or appeal section. This the Commercial Division contains two sub-sections: 
(x) information and propaganda, (2) commercial ; which last the division of 
Public Consumption again has two parts: (a) provisioning, (h) inspection of 
agricultural products. 

The Department of Agricultural Exchanges is establishing : 1. warehouses 
for storage and for movement of goods, equipped for the purpose with loading, 
unloading and weighing apparatus; 2. a depot for reception and classification 
of samples ; 3. collections of samples of foodstuffs for the information of per¬ 
sons interested ; 4. retail depots ; 5. other subsidiary installations considered 
necessary. (Didrio do Govcrno, First Series, No. 1x7, 1925). 

444. Switzerland ; Measures relating to Wine. — By a new ordi¬ 
nance of February last on the trade in foodstuffs, an explicit definition Ts “given 
of the meaning of wine, and it is forbidden to employ in the wine trade fancy 
denominations likely to mislead the public as to the origin of the product. 
Indications in regard to origin (town or village, region, farm or vineyard), 
method of wine making, year, degree of alcohol, must be in accordance with 
the true state of affairs and exclude any possibility of confusion or error. It 
is forbidden to make use on the invoices, on stakes ox labels, of any generic 
terms, such as ‘ type % ' brand ’ or * kind in reference to an indication of 
origin. The proportion of sulphates and of sulphurous anhydride which 
should be contained in the wines placed on the market is fixed by this Order, 
The new order replaces that of 8 May 1924. 

Experiment Stations and Agricultural Instruction. 

445. Germany; Farm Experiment Clubs among the farmers of small 
or medium sized holdings in Wurtemberg. — These clubs date from 1925 
and were started at Herrenberg, Biberach and Heilbronn. 

In order to have expert direction of these clubs provision was made for 
six of the most proficient of the ex-students of the winter schools of agri¬ 
culture to pass into the Provincial Experiment Sowings at Hchenlieiin, so 
as to take a year's apprenticeship in experimental work. Future provision 
will be made in the same way, six former pupils of the schools mentioned to be 
taken each time. The Experiment Clubs thus formed are under the Local 
School of Agriculture and through that come under the Provincial Chamber of 
Agriculture which, makes financial provision for them. As well as the head 
-fanner of the club, certain owners of agricultural land in the respective districts 
act as presidents. The expenses for each club annually amount to 2500 
marks. 

The object of the promoters of this scheme, which was to increase the 
number of field experiments seems to have been satisfactorily realized. (WEISS. 
Entstehung, Organisation und Entwicklung des bauerlichen Versuchsringwesens 
in Wurttemberg). {Mitt, der Deutschen Landwirtschafts-Gesellshaft, No. 14,1926). 

446. Germany : Occasional Publications of the ‘Biologische Reich- 
sanstalt*. — The State Institute of Biology (Biologische Reicksanstalt) has 
placed on sale its publications from time to time on the control of plant di- 
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seases and pests. They are collected into two sets: (a) control measures for 
field crops and forests ; (b) treatment of market gardens and vineyards. Each 
set contains 40 pamphlets, with index : price 2 Rif. To be obtained from the 
Biologische Reichsanstalt, (Postsheckkonto Berlin, No. 75 or from the Landes- 
ansialt fur Pflanzenbau und Pflanzenschutz, Munich, Bavaria, Liebigstrasse, 25 
(Pmktische Blatter fur Pflanzenbau und Pflanzenschutz , Year IV, No. 3. Freis¬ 
ing, 1926). 

447. Germany : Academy of Domestic Science. — Under the name of 
Central fur Hauswirtschaftswissenschaft , a new section of the Berlin Akademie 
fur soziale und peddgogische Frauernarbeit lias been formed. This is the first 
attempt in Germany to raise to academic status the subject of domestic 
science. 

The headquarters of the new Section is at the School of Agriculture (Berlin, 
No. 4, Invalidenstrasse 42). 

44S. United States : A National Arboretum of the Department of 
Agriculture. — The American Senate has approved the proposal provid¬ 
ing for the purchase of the Mount Hamilton area near the Anacostia River, 
where it is intended to make a Federal Arboretum, and the sum of 300,000 ' 
dollars lias been assigned for the purpose. {Science, VoL TXIII, No. 1638). 

449. Canada : Faculty of Forestry of Toronto University, — This 
faculty is now fully established. A special building, set apart for it, contains 
all that is essential for instruction and for forestry research : museums, lib¬ 
rary, laboratories, etc. The inaugural ceremonies took place on 19 to 21 Jan¬ 
uary, and during the three days there were also held the annual meetings 
of the Canadian Society of Forest Engineers, the Canadian Forestry Associa¬ 
tion and the annual conference of the Ontario Foresters. [Journal of Forestry, 
Vol. 118, No. 3. Washington, 1926). 

450. United States : The Brooklyn Botanic Garden, N. Y. — This 
institution is one of the leading scientific and educational institutions of New 
York. The Annual Report of the work of 1925 gives the figures of visiting 
classes from the public and private schools as over 58,000, while the atten¬ 
dance at the Botanic Garden classes was 30,000. Plant material has been 
supplied to over 2,200 teachers in the city schools, in quantity sufficient for 
the instruction of over 162,000 pupils. The Brooklyn Garden is in correspon¬ 
dence with no foreign gardens and a very considerable exchange of seeds 
lias taken place. The plants raised from these seeds ate annually enriching 
the plantations and have made the collection at the Brooklyn Garden one of 
the finest in respect of the number of varieties in the United States. 

Special attention is called in the report to the effective work which the 
Botanic Garden is doing for wild flower conservation, in co-operation with 
other organizations : to the investigations, in plant breeding, plant diseases 
.and the vegetation of Tong Island. The Director also calls attention to the 
'disastrous effect on the trees of the garden and of all the city parks by the' 
soot and fumes produced by the burning of oil and soft coal. 

' The Garden is also rendering an increasingly large service to industrial 
and commercial concerns through its bureau of information* 

The library receives over 800 periodicals from all parts of the world. 
(Science, VoL UXIII, No. 1638. New York, 1926)* 
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451, United States ; Missouri Botanical Garden. — From the 37th 
report lately issued by the Director of this Garden and referring to 1925, it 
appears that a new site for an extension has just been acquired of about 1300 
acres near Gray’s Summit, 38 miles from St. Louis. It will thus be possible 
to grow plants which could not thrive in the city, and more particularly the 
magnificent collection of orchids will benefit from the change. 

The report gives some account of the general activity of the Garden* 
both as regards the courses of instruction given and the experimental work. 
The investigations relate to plant breeding, and plant diseases, as well as phy¬ 
siology, cytology, chemistry and bacteriology. Special enquiries have been 
made into the subterranean algal flora, the smoke content of the' atmosphere 
of St. Louis, etc. The report also emphasizes the steady growth of the her- 
bariun, and of the library both of which sections are in constant use, alike 
by the staff and students and also by visitors from all parts. (Missouri Botanical 
Garden Bulletin, Vol. XLV, No. 1, St. Louis. No. 1926). 

452. United States: The Commercial Museum Philadelphia. — This 
institution is devoted to the general extension of international commerce and 
the dissemination of information regarding the commercial products of the 
world. It is maintained by the City of Philadelphia, the State of Pennsylvania 
and by private subscriptions from business firms in the United States. It is 
a centre of such information and is in close touch with business houses all 
over the world, and an aid in opening up new markets for all useful natural 
or manufactured products. Its organization dates back to 1894 and it is 
managed by a Board of Trustees. The collection is rich in every kind of pro¬ 
duct from all regions of the world and is of high educational value. In 1924 
it was visited by 34,907 pupils of the Pennsylvanian schools, and sixty-six 
illustrated lectures were delivered in these schools. The Museum material 
is also used for educational exhibits and a rich library amounting in 1924 to 
48,353 volumes and 89,000 leaflets is available for readers. A special section 
of the institution known as the Foreign Trade Bureau is engaged as the name 
indicates in international commercial relations. 

In 1924 the financial statement of the year showed that operations co¬ 
vered a sum of over 200,000 dollars. (Report of the Philadelphia Museums. 
The Commercial Museum . Series 1, 1924. Received at the International Insti¬ 
tute of Agriculture in the current year). 

453. United States : Department of Tropical Research of the New 
" York Zoological Society. — This Society had nine years ago instituted 

a Tropical Research Department, which carried on from the beginning many and 
valuable enquiries in particular on the biological side. It has been especially 
active in 1925 and in Science (Vol. LXIII, No. 1638.' Washington I, 1926) 
Prof. Wieeiam BEEB of the New York Zoological Park gives a full account 
of the work of this Department. 

454; Haiti : Demonstration Farms. -— The agricultural agents at. Ca- 
yes, St. Marc and' Gonaives recently held a conference in Port-au-Prince' with 
the chief agricultural expert to work out plans for the improvement of the 
‘ several demostration farms under their supervision. ' Several contracts for 
demonstration farms in the Jacmel district have been arranged, in the Jer&xue 
district at Marfranc a farm school has been located, and in That district too 
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active work'lias been done in teaching farmers to harvest their coffee with less 
damage to the plants than hitherto. (. Bulletin of the Pan-American Union, 
January 1926). 

455. Trinidad : Imperial College of Tropical Agriculture, — Dr 
Martin Take, director of this College, has published a report on the work 
during the session 1924-25, the third academic year of its life. The report 
bears witness to a remarkably vigorous development. In the course of the 
year, the first students completing their three year degree course have gra¬ 
duated with success. In addition to the teaching work undertaken by the 
staff, research and investigation has gone on into the cultivation of ■ bananas, 
the sugar cane, cotton, tobacco and other plants. Studies in soil science, 
bio-chemistry and plant diseases have also been made. (Tropical Agriculture , 
Vol. Ill, No. 4. Trinidad, 1926). 

456. Hawaii: Agricultural Experiment Station.-—This Federal sta¬ 
tion which has headquarters in Honolulu has divided its work into different 
sections, agriculture, horticulture, chemistry and propaganda. It distributes' 
improved and selected varieties of plants, and from the date of its foundation 
(1901) it has conducted numerous enquiries into the most varied agricultural 
problems. The results of these researches have been and are being collected 
in the Bulletins of the Station numbering about 200 issues. The Station is 
under the control of the Office of Experiment Stations of the U. S. Department 
of Agriculture. 1 At the jjresent time the director is Prof. J. M. Westgate. 
(Journal of the Pan-Pacific Research Institution , Vol. I, No. ,1. Honolulu, 
1926). 

457. Hawaii : Sugar Planters’ Experiment Station. — This is a 
private institution which from a modest beginning, in 1895, has had a vigorous 
development and is now organized in six sections : 1. Entomological Section 
which exercises control of insects injurious to the sugar cane, mainly by the 
introduction into the plantation of other insects which prey on the pests; 2. Path¬ 
ological Section . which studies the diseases to which the sugar cane is liable 
and co-operates with the other branches in the control of these diseasess ; 
3. Agricultural Section , the object of which is the diffusion of new varieties 
of and the study of methods of cultivation; 4. Forestry Seciion t which colla¬ 
borates with the Government forestry officials on questions of irrigation ; 
5, Technological Section , which collaborates with the chemical section in the su¬ 
pervision of the plants winch elaborate and transform the sugar cane ; 6. Che¬ 
mical Section , which conducts investigation of land which is to be devoted to 
sugar cane plantations, (Journal of the Pan-Pacific Research Institution , Vol. I, 
No. 3. Honolulu, 1926). 

458. France : Temporary School of Sericulture at the Montpellier' 
National School of Agriculture. — This was’formed' last spring, par¬ 
ticularly with the idea of offering facilities for improvement in theory and techni¬ 
que to owners of sericultural establishments, directors of seed nurseries, and 
any other persons who devote themselves to the study of the silk worm. The 
courses naturally include lectures, practical work in the laboratory, and the 
silkworm rooms,, and excursions to the silk producing districts and to different 
establishments for the rearing of the worm and the production of seed. (Bul¬ 
letin de l*Office de Renseignements agricoles , No. 7, 1926). 



694 


CURRENT NOTICES 


459. France : Agricultural Problems treated by French Agricultu¬ 
ral Engineers. — The “ Association Amicale des Anciens Eleves de Vlnsti- 
tut National Agronomique ”, also known as the Association des Ingenieurs 
A gronomes ”, which has been in existence for about 60 years and has a mem¬ 
bership of about 2000, has initiated a series of enquiries in the various fields 
of agricultural studies. The work is being divided between groups of members, 
according to special competence in the different subjects. 

The President of the Association, Emieb Saieeard, has, selected for the 
purpose about 15 collaborators, and a brief report has been compiled by each 
of these on the progress made in the branch which formed the subject of their 
respective enquiries. The reports have since been published in one volume, 
divided into four sections : I. Rural Economy ; II. Agriculture ; III. Rural 
Engineering, Forestry, Horse-Breeding ; IV. Agricultural Industries. 

There are in all sixteen reports, concise but clear, some of which deal 
with questions deeply engaging the attention of agricultural technicians, such 
as the electrification of the country districts, mechanical traction of special sorts, 
seed testing and the employment of selected seeds, the manufacture of syn¬ 
thetic nitrogenous fertilisers, etc. ; all reports bearing well known names in 
the field of agricultural science: Preaud, Jagerschmidt, De Seynes, 
Bussard, HlTlER, etc. ( Les prohlemes agricoles traiies par des Ingenieurs 
agronomes. No. 1, pp. 128, in small octavo; Paris, 1926). 

460. France : Course of instruction in Cider-making at the Caen 
Pomological Station. — This was a ten days course taking place in June 
last and the objects were : (a) to impart theoretical and practical knowledge 
relating to the making and conservation of cider ; (b) to make known the most 
essential methods of combining the ingredients by careful testing of the raw 
materials and of the manufactured products (proportions of the sugars, of the 
various acids, microscopic examinations, etc.). ( Bulletin de l 3 Office de Rcnseignc- 
ments agricoles , No. 8. Paris, 1926). 

461. France : Besse Biological Station, Puy-de-Ddme. — This sta¬ 
tion is affiliated to the Faculty of Science of the Clermont University, and 
lies at an altitude of 1050 metres in the volcanic region of Monte Dote, close 
to the district of the Rakes of the Auvergne at the foot of the massif of Saucy 
in 'an area of forests and pasture land. It is thus especially well placed for 
studies of the classification, the distribution, and the biology of the plant 
and animal life of the lakes, the peat bogs and the mountains, as also for 
scientific work applied to zootechnical or sylvicultural questions. 

The Station was opened to students this year and is to remain open from 
15 June to 1 October. A certain number of rooms are available, with some 
accomodation for married persons, and meals can also be obtained at moderate 
prices. For information apply to the Director of the Station or to his assistant 
M, Denis, botanical demonstrator, in the Science Faculty at Clermont (Revue 
Generate de Bolanique , VoL XXXVIII, No. 447. Paris, 1926). 

■ 462. Great Britain s Official Seed Testing Station for England' and 
Wales, — According to the Eighth Annual Report on the work of the 
Station during the period' August 1924-July 1925, the number of samples 
received for testing was 21.894, showing an increase of 3008 as compared with 
the preceding period. There' was an increase of 100 per cent, in the number 
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of farmers sending samples for testing and an increase of 29 per cent, in the 
number of seed firms making use of the Station for the same purpose. An 
analysis of the samples shows that they include 9,066 samples of cereals, 1,891 
of pulses, 4,148 of roots and vegetables, 4,283 of clovers, 2,334 grasses, and 
172 of miscellaneous seeds, including tree-seeds and linseed. The increase 
in the number of samples over the previous season is 30 per cent, in the case 
of clovers, 18 per cent, in the case of grasses, 16 per cent, in the case of cereals, 
and 13 per cent, in that of pulses. 

The report appears in No. 5 of the f£ Journal of the National Institute of 
Agricultural Botany ” copies of which may be obtained from the Institute at 
Huntingdon Road, Cambridge, price is, or is, 2 d post free. (The Journal of 
the Ministry of Agriculture , Vol. XXXIII, No. 2. London, 1926). 

463. Great Britain : Research Laboratory for Fruit and Vegetable 
Preservation, London. — The Secretary of the British Department of Scien¬ 
tific and Industrial Research announces that the Department has recently 
organized a small research Laboratory at Dudley' House, Endell Street, in the 
vicinity of Co vent Garden fruit and vegetable market. The laboratory will 
work in close connection with the Low Temperature Research Station, Cam¬ 
bridge, which is the head quarters of the fruit and vegetables section of the 
Department's organisation for food investigation. The object of the laboratory 
at Covent Garden is to bring the Station into closer contact with the trade in 
fruit and vegetables, and with the practical aspects of the problems of their 
transport and storage. ( Science , Vol. LXIII, No. 1633, 1926). 

464. Great Britain : Young Farmers’ Clubs. — Interest in the Young 
Farmers’ Club Movement is growing rapidly. Already forty-one counties 
have taken up the scheme and clubs to the number of forty-five have been suc¬ 
cessfully formed in twenty counties, with a membership to date of 1312. Ne¬ 
gotiations are in progress in 124 centres to start new clubs. The Comity of 
East Sussex has published the first number of the “ Boys’ and Girls’ Poultry 
Club journal” for its 370 members. I11 Scotland, Young Farmers’ Clubs 
have been formed in Caithness, Orkney, Sutherland and Ross and Cromarty 
with a membership of 85 members. All these clubs deal in a practical, ■ in¬ 
teresting, commercial and up to date way with the following subjects: Beef 
and dairy calves, pigs, poultry, bees, rabbits (wool, fur and flesh), field crops, 
experiments with artificial manures, horticulture, intensive market gardening, 
simple cost accounting and management, public speaking and debating. 

These clubs are proving to be assets of great value in both urban and rural 
life. (The Journal of the Ministry of Agriculture, Vol. XXXIII, No. 1. London, 
1926). 

465 Great Britain : Publication, of the Results of the Work of' ths 
Agricultural Research Institutes. — With further reference to thie 
subject to which attention was drawn in the last number of this Review 
(Current Notices , No. 254), it may be added that the fourth of the monographs 
'published by the Ministry of Agriculture has appeared, entitled “ Wheat 
Breeding Investigations at the Plant Breeding Institute, Cambridge ”, The 
publication (114 pages and 30 illustrations) is the work of Professor Sir R. H. 
BIPFBN and of' P. b. EnglEdow. Among the topics dealt with are the follow¬ 
ing ; Mendelian heredity ; linkage ; chromosomes ; forms used for crossing; ge- 
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neral methods o£ breeding and the propagation of hybrids ; the yield problem ; 
straw; lodging; rusts and the breeding of disease resisting forms; the work 
of the Home-Grown Wheat Committee; effect of soil ■ on quality; effect of 
manuring ; tests for * strength ’; the introduction of the Yeoman Wheats (The 
Journal of the Ministry of Agriculture, Vol. XXXIII, No. i London, 1926). 

466. Great Britain : Electro-Culture Investigations* —The Electro- 
culture Committee has presented to the Ministry of Agriculture its Eighth 
Interim 1 Report, dealing with its -work during 1925. Previous' reports on the 
work which the Committee has carried out since 1918 showed that under field 
experimental conditions an increased yield of 20 per cent, on the average 
might be expected when certain spring crops were subjected to high tension 
discharge (10,000 to 20,000 volts), and that under both field and pot experiments 
electrification has accelerated reproductive growth much more markedly than 
vegetative growth. (The Journal of the Ministry of Agriculture, Yol. XXXIII, 
No. 2. Eondon, 1926). 

467. Great Britain t Scholarships given by the Ministry of Agri¬ 
culture. — Seven research scholarships in agricultural and veterinary science 
tenable for three years are offered, worth £ 200 per annum, while extra allow¬ 
ances may be made for travelling and subsistence for periods abroad. In 
addition there are offered five tenable for two years, for the same amount as 
the former, intended for students who propose to take up posts as agricultural 
organisers, teachers, or lecturers in agriculture, etc. In addition grants for 
amounts not specified are offered in aid of scientific investigations bearing on 
agriculture to be carried out in England and Wales during the academic year 
commencing October 1, 1926. (The Journal of the Ministry of Agriculture, 
Vol. XXXIII, No. 2. Eondon, 1926). 

468. India : Creation of an Imperial Forest Service College at 
Behra Ben* — The buildings of the Forest Research Institute at Delira Dun 
are to be converted into a college for students wishing to enter the Indian 
Forest Service. Twelve such probationers will be admitted each year, and as 
the course will be a two 3 r ears practical course, the number of students in 
residence at one time in this Imperial Forest Service College will be twenty- 
four; It is hoped that it will be possible to open the College in November 
of this year. (The Indian Forester , Vol. EIII, No. 4. Delira Dun, U. P. 
India: 1926). 1 

469. India: Reports on Work in Agricultural Science in the period 
1924 - 25 * — The Government of India (Central Publication Branch) has pub¬ 
lished in one volume the Scientific Reports of the Agricultural Research Insti¬ 
tute at Pusa, covering the work done in agricultural botany, chemistry, bac¬ 
teriology, mycology, in phytopathology, entomology and' cultivation methods. 
There are also included the Reports of the Imperial Daily Expert, the Physiol- 
ogical Chemist, the Government Sugar-cane Expert, dealing mainly with quest¬ 
ions of the breeding of varieties of cane, and the Report of the Secretary of the 
Sugar Bureau on agricultural, industrial, commercial and statistical aspects 
of sugar cultivation. 

The whole is .prefaced by a general and administrative report by D. ChOXJ- 
STON and C.' S. Henderson, director and deputy director of the Institute. 
(Scientific,Reports.,of the Agricultural Research Institute, Pusa; including the 
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reports of the Imperial Dairy Expert, Physiological Chemist,, Government 
Sugar-cane Expert and Secretary, Sugar Bureau, 1924-1925, pp. 163, Bvo ; 
with appendices. Calcutta, 1925). 

470. Australia : Experimental farms in South Australia. — The 
Department of Agriculture of South Australia has published in No. 193 
Bulletin some records on the work done by various experimental farms in its 
area* Mr. Arthur J. Perkins, Director of Agriculture, has drawn up the report 
on Turretfield Demonstration Farm which has been since July 1921 worked on 
purely commercial lines. The report which relates to the period 1 April 1924 
to 31 March 1925 is in the main confined to balance-sheet considerations and 
a close analysis of the cost of various farming operations. The farm consists 
approximately of 1,262 acres of arable land and 327 acres of rough hill grazing, 
whilst about 15 acres are occupied by buildings yards, plantations, etc. 

Mr. Iy. J. Cook, Manager, is responsible for the report on the dairy herd 
of Ayrshire cattle belonging to the Kybybolite Experimental Farm. These 
pedigree and graded cattle were purchased some time previously in Victoria, 
forming the nucleus of a herd intended to test the possibility of the district 
for dairying. The climatic conditions and the natural forage of the district - 
led to the choice of this hardy Scotch breed, and they are continuing to prove 
that they can stand very well the comparatively cold and wet winter conditions 
of Kybybollte. 

Another reports has also been drawn up by Mr. Cook on the crops obtained 
on the same farm which covers an area of about 100 acres in the Hundred'of 
Binnum. 

Mr. W. J* Spafford, Chief Agricultural Instructor and Mr. S. C. BUr 
EiNGHURST, Manager, have drawn up a report of the Eyre Peninsula Experi¬ 
mental Farm chiefly dealing with the crops obtained in 1924. This farm con¬ 
sists of 3041 acres including 1200 of arable land. The greater part of the 
farm will also be capable of convertion into arable land after removal of the 
natural growth. 

The Booborowie Experimental Farm covers 1484 acres and is situated 
120 miles north of Adelaide at an altitude of 1200-2000 feet. In lies in the 
centre of a very good district which contains land: (x) suitable for cereal growl¬ 
ing, (2) for clover without irrigation (and lastly, 3) some first class natural 
grazing land. The report on this farm is made by the Manager, Mr. E. A* Bristow. 

This Departmental Record also includes a report by Mr. L. Smith, Mana¬ 
ger of the Veitch’s Well Experimental Farm. This farm is situated in the 
Hundred of Allen, 158 miles from Adelaide and consists of about 3800 acres, 
the bulk of which is' sandy. (Department of Agriculture, of South Australia., 
Bulletin No. 193. Records of some Departmental Work . Adelaide, 1925). 

471. India : Calendar of the Forest Research Institute and College, 
Debra Dun. —- A new edition of this Calendar has just been issued 
containing a 1 short account of the College and its history, regulations for the 
various courses for forest officers with their respective syllabuses. Application 
may be made to the Manager; Government of India, Central Publication Branch, 
Calcutta, Price, Rupees 5, annas 6. 

472* Australia: The Waite Agricultural Research Institute, South 
Australia. — 'This' Institute has been founded, by the University of 
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Adelaide for the purpose of carrying out agricultural experiments and enquiries. 
Its establishment was made possible by a bequest of £ 100,000, which the 
late Peter Waite, a large sheepowner, left for the purpose to the University, 
The South Australian Government has supplemented this endowment by a 
annual grant of 5,000 pounds sterling. The Institute is situated in Glen 
Osmond, 3 T / s miles from Adelaide on an area of 300 acres of fertile land. 
The researcli work will be carried on in respect of agricultural science in general 
and in particular agricultural chemistry, phytopathology and plant breeding. 
(Communication made to the International Institute of Agriculture by the 
Board of Management of the Waite Institute). 

473. Italy : The Turin Station of Agricultural Chemistry, — The 
" Notiziario Chimico-Industriale ” which was first issued in J anuary of this 
year has a special column giving information on the Italian Chemical Experi¬ 
ment Stations. In No. 3, March 19.26, there is a notice of the Royal Station 
of Agricultural Chemistry at Turin, which is one of the most complete in 
Italy and is at present under the direction of Prof. Francesco ScurTI. It is 
divided into five sections relating respectively to : (a) research work ; (b) analy¬ 
sis ; (c) adulteration ; (d) the agricultural industries; (e) questions of agricultural 
science. 

The first or research section is engaged on the various questions relating 
to the improved utilisation of agricultural land and is of a definitely experi¬ 
mental nature. At the present time some of the problems under consideration 
form part of a vast programme agreed upon at a congress of the Agricultural 
Experiment Institutes, held in Rome on 3 February 1925. Such for example 
is the enquiry into soils with irregular rotation . which involves the systematic 
examination from the point of view of their acidity or alkalinity of all the 
soils of Italy, the Turin Station undertaking the enquiry into the. soils of 
Piedmont, Xfiguria and Northern Sardinia; the enquiry into the general com¬ 
position of soils for the compilation of the agro-geological map of Italy : the en¬ 
quiry on phosphatic fertilisers , etc. For these studies the Station possesses 
the most modern equipment of scientific instruments and has in addition an 
excellent specialised library. 

The second section, dealing with analyses performs an important service 
for the public and every year thousands of agricultural products and by-products 
are examined. With a view to securing rapidity and precision, a special build¬ 
ing is available for this Section, in winch each room is,organised for a given 
class of product, analysis of phosphatic fertilisers, electro-chemical analysis, etc. 

The third or adulterants section keeps special watch over the adulteration 
of the various agricultural products, and in view of the extension of vine grow¬ 
ing in Piedmont, carries on a continuous investigation of all the musts and. 
natural wines of the provinces of Turin and Novara. Two special departments 
ore respectively engaged on the oenological examinations and on examinations 
af fats and oils. 

In the fourth section, that of the agricultural industries, a study lias been 
made of the problems especially involved in the preservation of agricultural 
■ 'products, ■ the scientific utilization of the residues of the rural industries, the 
purifying of the different products, etc. The large experimental equipment 
of the Section makes it possible to carry on investigations on a scale which is 
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semi-industrial. In addition to other mechanical appliances it possesses a 
refrigerating plant of improved type, of 10,000 freezing unit power, and a large 
desiccator on the Passburg system. 

The fifth or agricultural science section has been recently established and 
lias the use of an experimental holding of about 8 hectares. At the present 
time, research is being conducted here as also at the Royal Station of Agricul¬ 
tural Chemistry at Rome and at the Portici laboratory of Agricultural Che¬ 
mistry, on the influence of light on the growth of cereals. {II Notiziario Chi - 
mico-Indusiriale , Year i, No. 3. Turin, 1926). 

474. Italy : Work of the Royal Experiment Station, Reggio Cala¬ 
bria 5 in connection with the Manufacture of Essences and Derivatives 
of Citrus Fruits. — For several years measures have been taken to 
encourage the essence industry in Calabria and Sicily, and to direct the culti¬ 
vation of those plants which together with citrus fruits are of importance to 
the perfume and other similar branches of industry. The Reggio Calabria 
Station has also paid special attention to the analysis of citrus fruit essences, 
and this work is gradually developing. In fact the number of the analyses 
made during the season December-April were 1500 in 1920 ; 2000 in 1921 
2400 in 1922; 2700 in 1923 ; 2300 in 1924 besides other analyses of citrus juices 
and citrates, etc. 

Parallel with these studies and researches into methods for production of 
essences, the Station has conducted others on the essences from the natural 
flora of the territory of Reggio ( Calamintha ncpeta , Mentha pulegium L. s Mentha 
acquatica T., Rosmarinus officinalis I,., Origanum vulgare D., Artemisia arbore - 
scens L., Artemisia variahilis Ten., Inula graveolens Desf. Detailed accounts 
are given in the monographs published by the Station. In 1921 the cultiva¬ 
tion of aromatic plants was initiated in the experiment held situated in the 
immediate vicinity of Reggio. The various crops are as follows : a) plants 
adapted to the climatic and other conditions offered by the experimental 
fields and therefore making it possible to make deductions of economic value : 
rose, jessamine, tuberose, jonquil, hyacinth, etc.; b) plants cultivated for the 
sole purpose of multiplication and distribution to suitable Stations; thyme, 
hyssop, balm, marjoram, mint, sage, etc. Recently the Station has obtained 
another experimental field at S. Stefano di Aspromonte at an altitude of 1000 
metres. In the current year the extraction by means of volatile solvents of 
the plant essences most prized for perfumes and most remunerative lias been 
undertaken; orange flowers, acacia, rose, hyacinth, jonquil, etc. (BoUetiino 
Ufficiale della Regia Stazione sperimentale per Vindustna delle essenze edeideri - 
vati degli agmmi , Year I, No. 1-2. Reggio Calabria, 1926). 

475. Italy : Travelling Cinema for Agricultural Instruction. — 
In consequence of the good results obtained from the courses of agricultural 
instruction given, with the help of cinematographic projections in numerous 
centres of Ratium and in the province of Grosseto, on the initiative of the 
Opera Nazionale dei CombaMenti , this institution will extend the same experi¬ 
ment to other regions of Italy beginning with Sardinia, The Opera Nazionale 
has had special motor lorries built, completely equipped for the projection of 
films in the open air, each fitted with'its own dynamo, for special use in localities 
where'the electric light is not yet installed. (From the Italian daily papers). 
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476. Italy : Poultry Breeding Experiment Station* —- The Poultry 
Observatory and Bee Keeping Station with headquarters at Diana Marina 
(Impede) will now be known as the Poultry Breeding Experiment Station 
(‘ f Stazione sperimcntale d'avicoltum J) ). At the present it possesses more than 
thirty selected breeds of poultry, bred under conditions calculated to insure 
purity* (Giornale di Agricoltura della Domenica, XXXVI, No, 21, Piacenza, 
1925), 

477. Italy : Royal Experimental Station for the Pood Preserving 
Industry Parma. — This recently established station lias a chemical and 
bacteriological laboratory for the discovery of frauds or defects in the elabora¬ 
tion of food stuffs and also an experimental laboratory in which investigations 
and enquiries will be carried out on an industrial basis. The work of the sta¬ 
tion will be to make generally known new r products and new methods of pre¬ 
paration, to investigate new sources, of food supply, and to train the experts 
for the industry in question. (IJindustries italiana delle conserve alimeniarL 
year 1, No. 4, Parma, 1926), 

478. Norway : Soil Science Researches. — In this station such 
researches began in 1908 on the initiative of the " Royal Society for the pro¬ 
gress of Norway ” (“ Kgl selskap for Norges Vel ”), which consists of a soil 
Science Committee of 3 members with a provisory working staff. This Com¬ 
mittee remained active till 1921, when its functions were assumed by the 
State, which transferred if as a government organ for soil science researches 
(“ Statem J or danders dkelse **) to the Norwegian High School of Agriculture 
( “ Norges Landbruksho Iskole ”). Investigations have principally been made 
to ascertain the condition of Norwegian lands and the preliminary results are 
published in special bulletins ( ft Jordbtmdsbeskvivelserne ”) that have actually 
reached their 23rd number. On this subject it is intended to publish a ge¬ 
neral description of the 18 counties ('* fylker >> ). The description of the lands 
in the county of Ostfold is nearly finished and the study of other counties 
lias, been commenced. 

Researches are also being made on particular questions such as the acidity 
pf the soil in: various Norwegian regions, published in the “ Tidskrift for det 
norske landbruk and the profile of the various lands. The first part of these 
studies on the profiles has been published in the “ 3 Nordisk Jorbruketorskriiig 
No, 5 of 1925 and refers to the “ Ostfold region. 

The Director of the “ Statens Jordundersokelse ” is Prof, Dr, K. O. Bjoi<~ 
EiKKB aided by an assistant and a permanent official who is also lecturer at 
the Norwegian Agrarian High School. In the year 1924-25 the director had 
besides 8 other collaborators. In 1925 a Norwegian Section of the Internatio¬ 
nal Society of Soil Science was formed. It is composed of 90 members, with 
Prof. BjoriutvKB as president and Prof. J. Lindkmann as secretary and treasurer. 
(Prof. K, 0 , Bjorxukke. Beretning 0111 Statens j ordundersokelse for arene 1924 
og 1925. Meldinger fra Norges Landbntkshoiskole , VoL 1-2. Oslo, 1926). 

479., Russia : Introduction of new crops into the' Soviet Republic. 
— The Institute of applied Botany having its seat at Leningrad, has organized 
a series, of expeditions to tropical and subtropical countries in order to import 
into' Russia seeds of .cereals and other plants that do not exist in the Republic*' 
''■Professor Vaviuov, director of the Department for Large scale Farming, v i 
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sited the Mediterranean archipelago, Egypt, Abyssinia, Syria, and Palestine 
to make enquiries into their methods of cultivation of barley, flax, beans, etc. 
hast year the same Professor had imported into Russia about 7000 samples of 
seeds from Afghanistan. Prof. Btjrasov is studying the cultivation of potatoes, 
tomatoes, maize, the sunflower, etc., in the Western Andes (South America). 
Prof. Voronov is making enquiries in Brazil in order to study the type of 
rubber plants that can withstand a hard climate. ( Science , v. LXIII, No. 1637. 
Washington, 1926). 

Agricultural and Scientific Associations and Institutions. 

480. An International Wine Bureau. — Signor S. E. Rossi, Italian 
Minister of Commerce, as early as 1916 had formed the idea of calling an in¬ 
ternational conference of the wine exporting countries. The first conference 
however took place in Paris from 4 to 6 June 1923 and was attended by de¬ 
legates of Spain, Greece, Italy and Portugal, and was followed by a second 
conference also at Paris, from 30 June to 5 July 1924 at which, in addition 
to the States above named, representatives attended from Austria, Chile, Hun¬ 
gary, Luxemburg, Mexico, and Tunis. In the course of these two meetings a 
scheme for establishing an Office international du 1 7 in was outlined. At the 
present time and in consequence of an international agreement dated 29th 
November, 1924, a bill has been brought before the French Chamber of De¬ 
puties for the approval of this agreement, establishing the Bureau in question 
with headquarters at Paris. (Annales de Falsifications et des Fmudes, year 19, 
No. 209. Paris, 1926). 

481. Brazil : Work of the Commissao do estudo e debellapao da 
praga cafeeira in the State of S. Paulo. ,— In consequence of the 
alarming spread during these last few years of the beetle Stephanoderes coffeae 
in the coffee plantation of the State of S. Paulo there has been established by 
haw No. 2020 dated 26th December, 1924, a Commission for the study of this 
pest and its control. This Commission is attached to the “ Secretaria da 
Agriculiura, Comniercio a Obras Publicas >> . 

In accordance with the duties entrusted to it the Commission, under the 
presidency of Dr. Arthur Neiva, has promptly undertaken the scientific and 
practical study of all the questions relating to the life history of the insect, 
commonly called in the country “ brocha do cafe ”, the immense losses caus¬ 
ed by it, and the measures for its control. 

The work so far accomplished by the Commission is recorded in a series 
of fifteen leaflets, fully' illustrated, some of a technical character but the greater 
part drawn up with a view to propaganda, and diffusion of information.' The 
control measures thus organized under the direction of the Commission have 
proved remarkably successful in dealing with the pest, which had threatened 
the most important agricultural resource of the State of S. Paulo, 

482. China : Fisheries protection in Kiangsu. — In this province a 
Kiangsu Coast Volunteer Corps has been formed for the protection of the 
fisheries and coast navigation. The Corps has at its disposal two steamers and 
twenty armed; light vessels. The Corps lias headquarters at Woosung and 
will undertake experiments in regard to modern fishery methods. (The 
Lingnam Agricultural Service, Vol. 3, No. 1. Canton, 1925). 
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483. France : The Archives of the Department of the Agricultural 
Services, — P. BrmarTy, director of the agricultural services of Tani-et- 
Garonne, lias explained in the Bulletin do VOffice de Renseignements Agricoles . 
(No. 7, 1926) the way these archives are put together, starting from the prin¬ 
ciple that the extension of the services in question in the different depart¬ 
ments of Prance makes necessary a systematic classification of the numerous 
documents relating to them. In this way uniformity and continuity of policy 
will be made possible for the successive directors of the services, as they will 
have at their disposal the records as established by their predecessors over a 
long period of time. The work of DEMARTY is eminently practical and deals 
with the formation of files, of inventories, of the practical classification of both 
files and lists, as also of the more bulky publications, catalogues, etc. 

484. The Sheep Union of North Africa. — Pull reports have been 
published by the administrative council of this society* whose headquarters are 
at Paris on its activities in 1925. The reports show how the Association has 
taken very great pains to develop and modernize the methods of marketing in 
North Africa, and with this aim two separate societies have been formed :— 

The Shearing Society of North Africa ” ( Societe Nord-A jricainc de Tonte). 
which aims at promoting mechanical sheepshearing in North Africa, and at 
classification and proper packing of fleeces, and ‘ c The North African Society 
for Public Sales ” (Societe Nord-Africaine de ventes publiques) formed for 
the purpose of introducing into North Africa the same system of sales by 
auction that have rendered such excellent service to the wool markets of the 
world. 

The Sheep Union of North Africa has also organized special sections 
for Morocco, for Algeria, and for Tunisia, which are supported by the 
experts and by the governments of the three respective countries. They have 
thoroughly studied the chief improvements which need to be introduced into 
sheepfarming in such countries and have drawn up a special programme to 
insure their gradual realization. Again they have investigated the question 
of the production of fine quality wool, which is indispensable to the industry 
of Prance and have therefore planned with their agents in Australia and the 
Cape for an early importation of Merinos. 

The report is accompanied by letters from the Minister of Commerce, 
the Governor General of Algeria, and the Residents general in Tunisia and at 
Rabat, recognizing the need for and the general interest of the Society acti¬ 
vities, (Union Ovine de VA frique dunord. Rapport du Conseil d’Ammimstratiou 
1925, p. 16, large 8vo. Paris, 1926). 

485. Great Britain : Improvement of Agricultural Land. — The 
sum of £ 1,000,000 has been allocated by the Ministry of Agriculture for 
the purpose of aiding drainage schemes for the improvement of agricultural 
land. The financial facilities afforded under this programme are to be extend¬ 
ed only to approved schemes submitted and carried out by statutorily consti¬ 
tuted Drainage. Authorities, and generally speaking, grants will be limited to 
an amount not exceeding one-third of the final net cost of the work. In 
exceptional cases, however, the Ministry has authority to provide up to one 
half of the cost of the work. (The Journal of the Ministry of Agriculture , 
VoL .XXXIII, No, i, 1925),' 
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486. Great Britain (Barbados) : Department of Science and Agri¬ 
culture* — This new Department appears to unite under one Administra¬ 
tive Head the activities of the Department of Agriculture, the Island Profes¬ 
sor of Chemistry and the Department of Agricultural Science at Harrison’s 
College. An Advisory Board of Agriculture has been formed, consisting of 
one member of the Legislative Council, two members of the House of Assembly, 
the President of the Agricultural Society, and the Director of Agriculture. The 
staff is to be appointed by the Governor and will consist of a Director of Agri¬ 
culture, an assistant Director and Botanist, an Entomologist, an assistant 
Agricultural Chemist, and a Lecturer in Natural and Agricultural Science. 
(Tropical Agriculture , Vol. Ill, No. 4. Trinidad, 1926). 

487. Organisation of Veterinary and Zootecfamea! Services in 
Turkey. — The Veterinary Service forms part of the Ministry of Agriculture 
possessing its own autonomy. It is divided into three sections :— Epizootic 
section possessing two general inspectors ; Scientific Establishments (veterinary 
school, serotlierapeutic institutes, breeding establishments) ; Zootechnic sec¬ 
tion with one general inspector. At the head of each section is a veterinary 
officer with two secretaries under him. The. establishments under its supervision 
are : 1) the Bacteriological and Serotlierapeutic institute of Dendik; 2) the 
Pathological Laboratory of Erzindjian; 3) a Central Bacteriological Labora¬ 
tory ; 4) a Pathological laboratory; 5) the Breeding station of Karadja- 
Bey neat Brussa; 6) the Stallion depot of Eski-cheir; 7) the Stallion depot 
of Sivas. 

There are also 22 other stallion depots in the different departments and 
limaliy the schools. 

Before the war there were two veterinaty schools at Constantinople, one 
civil, the other military. Since the armistice the military school has ceased to 
receive direct recruits, has become a practical school of the military veterinary 
service and only accepts students who have previously received a diploma in 
the civil school. 

For civil veterinary service Turkey is divided into 72 departments, for 
each of which there is supposed to be a director, though at the moment ow¬ 
ing to scarcity of staff, only 60 departments are so provided. The service also 
comprises 95 local veterinary officials, 50 country officers, and 25 slaughter 
house inspectors. (Revue { Genemle de Medecine VcMnnaire , Vol. XXXV, 
No. 414, Paris, 1926). 

Congresses and Conferences. 

488. Sixth International Conference of Ornithology, Copenha¬ 
gen, 24-29 May, 1926 . -— 1 Field under the patronage of H. M. Christian of 
Denmark, Five sections : 1. Systematic ornithology, geographic distribution,, 
palaeontology ; 2, Anatomy, physiology, heredity, evolution ; 3. Biology ; 
Ecology and migration of,birds; 4. Oology, nest building; 5. Protection 
of birds and bird breeding. The International Institute of Agriculture was 
represented by Baron RosencranTz of the Danish Bureau of the Institute 
at Copenhagen. 

Among the' principal communications relating to agricultural provi- 
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sions tlie following may be mentioned:— Dr, Grobbees, “Researches on 
the digestive processes of birds ”, “ On the specific weiglit and the chemieaf 
composition of birds eggs ”, with special reference to hatching; — 
Dr, Schenk,, “ Fat and bean yeans in the world of birds ” ; — Dr. F. H. 
Chapman, “ The Panama island of Barre Colorado as a station for the study 
of tropical bird life”; — Dr. Rud. RosT, “ Bird migrations in winter” 
—■ G. T. Pearson, “ Protection of birds in North America ” ; — Prof, 
Schoenichen. “The present position of bird protection In Germany'”; 

489. International Commission on the Embellishment of Rural 
Life* Brussels, July, 1926 . — Subjects discussed : 1. Statement of the ob¬ 
ject of the provincial commissions for the embellishment of rural life ; 

2. Examination and discussion of the rules of the International Commission ; 

3. Embellishment of rural life in the family, the school and in social life ; 

4. Organization of the next International Conference, 

490. First International Cotton Congress. — This report appears 
in Vol. Ill, No. 12, 1925 of the Cotton Bulletin . The Congress was held in 
Vienna from 4 to 6 June 1925 and was attended by 320 delegates of 21 na¬ 
tions. Among the more important resolutions should be mentioned the 
appointment of an International Court of Arbitration for the settlement 
of disputes in cotton circles. Arbitrators were appointed for fifteen nations. 

491. Report of the Tea Congress and Exhibition at Bandeeng 
Giawa 21 to 26 June, 1924 . — This report has been published in an attrac¬ 
tive form by the Experimental Tea Station at Buitenzorg (“ Proefstation 
voor thee ”). It contains the complete text of the numerous communica¬ 
tions among which may be mentioned the reports of Dr. L. G, Den Berger, 
Dr. R, MenzBE and Mr. H. W. S. Van Hoof of the losses caused by the Wood- 
bxibuk and other pests of the Tea plantation ; of Ing. A. GrooThoof, of Mr. 
D. C. Sparnaay and of Ing. J. H. Mutter on the use of electricity on Tea 
plantations; Messrs j. TanabE, Braund, Mitchett, Wittiams on the 
tea industry and the trade ; Prof. A. Eendher, Dr. L. Remfotjs on substi¬ 
tutes for tea from the point of view of adulteration of the product. Drs. J . 
J. B. Deuss, M. Kerbosch, C. P. Cohen Stuart and of Messrs Oeij Tiatjw* 
hok, C. A. Backer and A, ICeuchEnius on various questions of cultural 
theory and technic. Mr. R. du Pasotjiez reported on the Tea plantations 
of Indo China. (II mule ling van het Thee-congress met tenteemtatting gcheyden 
te Bandoeng van 21 tot 26 Juni 1924, 369 pages large Svo, 47 diagrams). 

492. Hawaii : Meeting of the World Educational Federation, Ho¬ 
nolulu, 1929 . 

493. Hawaii : Third Pan-Pacific Conference 011 Public Instruc¬ 
tion, Honolulu, April-May, 1927 . — In connection with this Conference two 
other Pan-Pacific Conferences will be held : one on public recreation includ¬ 
ing roads, parks, means of transport, resorts, hotels, amusements, protection 
of forests, sports etc, ; the other on land reclamation Including land set- 

; tlement, irrigation, reafforestation, etc. These Conferences will, ’ be held 
under the auspices of the United States Government and the Pan-Pacific 
1 Union. 1 1 

,494, Hawaii: Pan-Pacific Feminist Conference, Honolulu, July 
1928 . — Four sections will be included : (1) health, specially'the .health of the 
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'Mother and child; (2) the economic position of women in industry; {3) tbs 
•welfare of childhood including training and instruction ; (4) women in the ad* 
ministration. 

495, Austria : Meeting of the Lower Austrian Chamber of Agri- 
<ciilture, Vienna^ 8-13 March 1926 * — Items on the agenda : Dr. S. Schexn- 
TENBAtjer, the position of German Agriculture; Ing. Grexe, Agricultural 
.fiscal Veterinary Inspector F. Lengstexner, herd hooks and functional tests; 
Prof. F. Stamfet, the future of the dairy industry in Lower Austria ; Ing. 
R. Henge, grafting of vines; Councillor J. LoSCHNiG, cultivation and uti¬ 
lization of nuts; Councillor J. LdSCHNiG, the cultivation of cucumbers In 
Austria; Dr. H. Leopold, silos; Ing. j. Leuthner, the potato and its indus¬ 
trial utilization ; Dr. EL 'KasereR, the depth to which land should be cul¬ 
tivated ; L. Porsch, the question of sugar beet growing in lower Austria ; 
Forestry Lieut. O, Ireweck, economic importance of game preserving ; 
Ing. K. Poeckh, Pasturage ; Dr. G. ScheESINGER, the professional sports¬ 
man and the public ; the protection of natural beauty and pasturage ; Dr. 
V. Reich and Councillor Jax the possibility of checking the economic distrac¬ 
tion of mountain pastures ; Ing. H. Lorenz-Liburnatt protection and export 
taxes ; in connection with forest property in Austria ; Ing. Aebkecht, the 
•extent to which the methods of Swiss alpine cultivation can be adapted to 
the conditions of Austrian alpine cultivation ; Veterinary Advisor L. Hoch- 
MUEEER, serious losses to Austrian stock breeding caused by the con¬ 
tagious diseases of alpine cattle, and methods of controlling and preventing 
■such losses ; K. Schmidt, encouragement of poultry keeping on farms ; Ing. 
EL HESS, improvement of agriculture. {Die Landwirtschaft, No, 4, Vienna 

1925)- 

496. United States : 20 th Meeting of the American Society of 
Agricultural Engineers, Tahoo Tavern, Lake Taboo, California, 
. 23-26 June, 1926 * — The various sections included: the farm; electricity in 
agriculture ; land improvement and cultivation ; land clearing, and irriga¬ 
tion ; agricultural machines; vocational organization ; instruction. 

497. France : Fifth National Congress on the cultivation of medi¬ 
cinal plants. Nantes, 12-22 July, 1925 . —- This conference was orga¬ 
nized by the Comite intenninisteriel des Plantes medicinales et des Plantes d 
essences and by the Office National des matibres premieres vegiiales pour la 
drogimie et la parfumerie . These reports have been prepared for publication 
by Dr. G. Beaque, pharmacist and secretary of the Office above mentioned. 
In addition to the report on the strictly official side of the Congress the fol¬ 
lowing papers appear in it: M. Bertoye, Mayor of Pornichet, ” .Aromatic 
plants on the sands, of the Breton coast “ ; Prof. P. Guerin, “ Gathering of 
sea weed in Brittany and utilization ” ;.M. Revae, " Manufacture of iodine 
in Brittany ” ; M. L, Danguy “ Utilization of the ancient salt marshes ” 
There are besides special reports on the expeditions organized on the occasion 
of this Congress with the object of visiting the farm school of La Placeliere 
and the cultivation of medicinal plants at Vannes; at Salute Anne d'Auray 
et Flven (domain of Kerleau). (Compte Rendu du cinquieme Congres national 
de la culture des plantes medicinales, 17-22 July, 1925, 31 pages, 8 vo, 5 diagrams, 
Lons-le-Sauhiier, 1926., Price 10 francs). * 

• • 13 — Agt , ing » • 
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498 . Rhodesia: Conference on the regulation on the export of 
maize a Salisbury, II March, 1926.— Reported in the Rhodesia Agricultural 
Journal , April 1926. 

499. Italy: First National Congress of Manufacturers of Preserved 
Foods. Parma, 19 April 1926. — The Proceedings of this Congress have 
been published in No. 1, 1925 of the Rolleitino della R. Stazione sperimentah per 
rindiisiria delle conserve alimentari . The Congress members approved an agenda 
including the following resolutions : (a) that the control of the production and 
trade in preserved foods should be made stricter and extended to preserved 
products intended for export; (b) that the Royal Experiment Station men¬ 
tioned should be placed in a position to carry out its programme of work which, 
includes technical instruction. 

500. Tripoli: Congress of Colonial Agriculture. 15-17 April, 1926 .— 
The following papers formed the chief subjects of discussion: Prof. Craving,, 
The future of Agriculture inTripolitania ; —Prof. Donabonx, Tobacco growing 
in Tripolitania and its future ; — Prof. I,HONE, The forestry problem in Tripo- 
litania ; — Dr. Rava, The Irrigation problem of Tripolitania in its relations to 
agriculture and land settlement; — Prof. Tucci, The zootechnical question in 
Tripolitania; — Dr. De Ceiais, Wheat growing in Tripolitania; — Dr. Pan¬ 
toja, Some meteorological factors in Tripolitania and their connection with 
agriculture. There was also a full discussion of the question of agricultural 
credit with a view to the cultivation of some of the more fertile territories of 
Libya. 

501. Italy : Congresso Agricolo Pontino Terracina, SO -31 

May, 1926 . —Motions were approved relating to the reclamation of the 
Pontine Marshes, the technical direction of the changes in the systems of 
cultivation, olive growing, rice cultivation, forestry, the wheat problem of the 
Pontine Marshs, agricultural agreements, cattle, fisheries, 

502. , Italy : Proceedings of the 1 st National Italian Congress of 
the Milling, Raking and Sweetmeat Industries. —- Besides the official 
reports these acts include in their text the following communications : Prof. 
Dr, S. Camhaa : The greatest, most reasonable and practical utilization of wheat 
by the industrial production of the flour called “ Seia ” (without bran, hygienic, 
nutritive); Ing. P. Paguani : The cleansing of grain by peeling. Prof. Dr. 8., 
Camiiaa : The necessity of instituting a Royal Experiment Station for mill¬ 
ing, bread-baking and similar industries ; Prof. Dr. S. Camiiaa ; Bread-baking ; 
Ing: S. Sacerbote : Ovens and thermo-electric accumulation ; Prof. Dr. S, Ca- 
M 3 DEAA: Industrialization in the production of bread ; Ing. II. Oreanbi : The 
great automatic bread makers ; G. VecchiotTi : Yeast in the bread and pastry 
making industry; Prof. G. Issogijo : Phosphor-organic derivatives in bread¬ 
making ; C. A. di GaTTihara : Bread-making with rice flour; Prof. E. Monti : 
Bread from high flour extraction and ripening processes in bread and flour. 
Dr. B. MarchiSIO : Mineralized nutritive bread; Dr. C. Formenti : Aerated 
bread; Dr. C. Formenti : The degree of humidity in badly baked bread; Ing. 
A. Zuraschi : Fixed prices and breadmaking ; C. MigiaeTTi Starches and waste 
material in sweetmeats ; Prof. Dr. P. Baxbi : Colours in the sweetmeat industry ; 
C. Ciocca : Deterioration of sweet products during summer heat and its pre¬ 
vention. , Ing. G. Marucco : Bread-making by machinery. 
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The volume consists of 300 pages in 8°, with illustrations. Apply to the 
** Scuola per la panificazione ed Industrie affini ” (Turin, Corso Stupinigi No. xr. 
Price L. 15 in Italy, L. 30 abroad). 

503. India 2 13 th Science Congress, Bombay* January 1926 * — This 
Congress was presided over by M. Albert Howard, Director of the Institute of 
Plant Industry at Indore and Agricultural Adviser to the states in Central 
India. In Ms address to the Congress Mr. Howard reviewed the beneficial re¬ 
sults which have followed the practical application of botanical science to agri¬ 
culture during the past quarter of a century. In India the improved types of 
•wheat produced by the Pusa Research Institute already cover more than two 
million acres. The speaker mentioned the immediate beneficial results wMch 
follow the development of an irrigation system. In the case of sugar-cane it 
has been found that the most practical method of dealing with its fungus di¬ 
seases is the production of new and resistant varieties. (Tropical Agriculture, 
v. Ill, No. 4, Trinidad, 1926). 

504. Uruguay : Reports of the annual Congresses of the Rural 
Federation, — The “ Federation rural ” of Uruguay, publishes every year 
reports on the Congresses that are held in different cities. This institution 
groups all the agricultural organizations including those of Uruguayan fa,mi 
workers. Prom a prospectus published in the reports of the Congress of 1925 
it appears that there are 47 of such organizations. The seat of the Institute 
is at Montevideo. Por information : " Federacion Rural ", Casa de los Rurales , 
Avenida 18 de Julio 1919. Montevideo . 

Exhibitions , Fairs , Competitions. 

505. Japan : Pan-Pacific Exhibition, Nagoya, Spring-Summer* 
1929 ,— The estimate for holding this exhibition involves an expenditure of 
10,600,000 “ yons " (1 “ yon " gold — 2,585 £r.). The exMbition will be about 
twice as large as that of the “ Peace Exhibition ” held at Tokio in 1921. The 
pavilions and other buildings will cover an area of about 25 acres. The exMbx- 
tion is organized under the auspices of the prefecture and the city of Nagoya, 
which will contribute to the cost of installation a sum of 3,000,000 “ yens 

506. Prance ; National and International competition for motor 
propelled Pishing boats. Da Rochelle, 14 to 19 September, 1926 , —This 
competition has been organized by the Under-Secretary of State for the Mercan¬ 
tile Marine. The fuel used by the motor-boats must 1 be liquid, of a specific 
weight of more than kg. 0.810 the litre. Together with this competition and 
of the same kind there have been organized : an international competition for 
fishing-boats of small tonnage, petrol-driven; inspection tests of fishing-boats 
propelled by other means, inspection tests of various apparatus for the same 
boats (capstans, windlasses, etc.) ; exhibition of marine motors and auxiliary 
apparatus of every kind. 

Por information apply to the Secretary for the Competition, at, the Sous- 
Secretariat d la Marine Marchande, 24, Rue du Boccador , Paris. 

507. International Exhibition of Horticulture* New York* 15-20 
March* 1926 . — Information to be obtained from : Mr. John Young, 247 Park 
Avenue, New York. 
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508. International Sample Fair. Havana, Cuba. 12-16 March 1921 k 

509. International Railway Exhibition, Santiago, Ct&ile* Septem¬ 
ber, 1926 *— On the occasion of the Third South American Railway Congress. 

510. XVII International Sample Exhibition* Lyons, France, 1*14 
March 1926 . 

511. International Sample Fair* Saiotmea, Greece, 18*31 March 1926 . 

512. International Fair* Budapest, 17-26 April, 1926 * 

513. XIV International Sample Fair* Utrecht, Holland* 9-18 March 
1926 . 

514. France : The Annual Colonial. Exhibition of Marseilles. — 
The administrative Council of the Colonial Institute of Marseilles has decided 
to complete the permanent Exhibition of Colonial products already installed in 
its Museums by starting again the special annual exhibitions that the Insti¬ 
tute had organized from the time of its foundation, and which had been inter¬ 
rupted by the war and the Colonial Exhibition of Marseilles in 1922. The aim 
of these exhibitions will be to bring to notice a fixed number of colonial products ■ 
each year from a productive, commercial and industrial point of view. 

The first of this new series of exhibitions took place this years, from June 
27th to July 15th, when special attention was paid to the following products : 
cofee, tea, sugar, vanilla and spices. By agreement with the Administrations 
and the Chambers of Commerce and Agriculture of Algeria, Tunisia and 
Morocco, the illustrative and documentary side was stressed, and it contained 
an Important collection of photographs of great forests, geographic and eco¬ 
nomic maps, and plans of the principal works in the colonies together with 
all those other official and private documents that enable one to get a com¬ 
plete idea of the work undertaken by France in those countries. For infor¬ 
mation : Institut Colonial, Parc Amable Carnot, Marseille. 

515. France ; Manufacture of Farm tractors and petrol motors*,—' 
The Ministry of Agriculture has suggested experiments to be held at the Na¬ 
tional Agricultural School at Crignon with the purpose of encouraging manufac¬ 
turers who take part in the trials. Bulletin de VOffice de Renseigmments Agricoles , 
No. 12, Paris, 1926). 

516. Morocco : Fair at Safi, 23 to 26 April* — This fair included 
amongst other tilings: (a) a general competition, for every sort of agricultural 
product from farms; (b) general competition of breeding stock (cattle, sheep, 
goats, pigs) ; (c) general competition for fat animals (cattle, sheep, pigs) ; 
(d) horse show; (e) exhibition-sale of agricultural industrial ' and motor car' 
equipment; (/) a fisheries, exhibition and implements for fishing; (g) farm 

, competitions; (k) Congress of fanners from South Morocco. 

517. Morocco : Fair at Fez, 5-16 May, 1926 * — This fair included 
id) the exhibition and sale of important products of Moroccan industry; 
(b) breeders* competitions; (c) shearing demonstrations; (d) auction sale of 
breeding stock ; e) ploughing , and cultivation competitions for ' mechanical' 
and animal drawn implements, and demonstrations of the utilization of gas 
generating fuel in agricultural work and for the raising of water ; (g) exhibition 
and sale of necessary implements generally used in agriculture; (h) " Mousseur 
of all the tribes of Northern Morocco ; ■ (i) exhibition and sale of locally ma- 
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nufactured articles; if) artistic exhibition ; (m) liorse races, et; (n) tourist 
excursions. 

518. Scotland : Grants in aid of Agricultural Shows* — Since 1912, 
except for a. period during the war, the Board of Agriculture for Scotland has 
administered a scheme for assisting agricultural shows in the crofting countries 
of Scotland. Assistance is given only to those shows at which there are classes 
confined to small farmers’ stock, the term “ small farmer ” meaning occupiers 
of land of not over £100 rental or 100 acres in extent. The Board’s grants 
take the form of a proportion of the prize money awarded, and in some cases 
part of the cost of the permanent equipment. With the object of encouraging 
small farmers to keep promising breeding animals vSpecial prizes are given in 
the cattle and horse classes. Keen local interest is shown by the small fanners 
in these shows, which have increased in number from six in 1909 to 37 in 1925. 
The reports of the judges indicate a steady progress from year to year in the qua¬ 
lity of the animals exhibited whilst an improvement is also noted in the quality 
of the general stock of the districts apart from the competing animals. The 
shows subsidised in 1925 were held in Argyll, Inverness, Skye, Outer Islands, 
Ross, Lewis, Sutherland, Caithness, Orkney and Shetland. 

Two years ago the scheme was extended to include shows confined to small 
landholders, occupying land of not over £50 rental or 50 acres in extent. Thus 
grants have been awarded to shows held in the counties of Berwick, Bute 
(Arrau), Fife, Forfar, and Linlithgow. (The Scottish Journal of Agriculture, 
V. IX, No. 2, Edinburgh, 1926). 

519. Italy: “Carlo” competition for the chemistry or biochemistry 
of preserved foods. Naples. —.The Royal Academy of Physical Science 
and Mathematics of the Royal Society of Naples lias offered a prize for compe¬ 
tition to one or more of the best writers on any chemical or biochemical subject 
connected with preserved foods. The prizes amount to 5 000 lires. The compe¬ 
tition closes 31 May 1927. Apply to the sSecretary of the Academy (R. Univer¬ 
sity di Napoli , cortile del Salvatore). 

520. Italy : First Show of Sicilian Wheat Growing. Caltanissetta* 
September 1926 . — Seven sections: Collective regional exhibition; collective 
provincial exhibits ; individual exhibits by cultivators of small, medium-siz¬ 
ed and large holdings; educational exhibits; insecticides' and fungicides; 
motor ploughs and animal tractor ploughs ; machines and implements for ' the 
cultivation of wheat. Information : Cattedra di Agricoltura di Caltanissetta. 

521. Italy: National Fish Show. Porto S. Giorgio,, AscoH Piceno, 
August 1926 , , 

522. Tunisia: Italian Sample Fair. Tonis* Spring 1927 * 

523. Italy 2 Italian Mining Exhibition, Rome* 1927 . 

524. Switzerland : Electric and Navigation Exhibition* Basel* 
July 1926 . — On the occasion of this exhibition a special sectional meeting 
was held of the World “ Power ” Conference for the discussion of the,' problems 
relating to power in so far as they were illustrated, by the Exhibition. . 

525. Uruguay: Cruising exhibition. — A cruising exhibition is being 
organized to visit The principal American and European ports in order to de¬ 
monstrate the progress made by Uruguay during a century of independent life. 

13 * — Agr. mg. 
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Development of Agriculture in different countries . 

526. Brazil: Rice cultivation in the State of Santa Catharina. — 
The area cultivated is about 9,300 hectares and produces about 17,000 tons 
of rice in the husk. The principal producing region is Blunienan, which yields 
4,900 tons, then come Joinville with 2,400 tons and Ararangua with 1,950 tons. 
The climate of the State of Santa Catharina is very favourable to rice growing, 
as there are no dry seasons. The rice is planted in October and November, 
and is gathered in March-April. 

The chief varieties grown are: — agulha, mattao Carolina, Dour ado, Ja¬ 
pan and Honduras rice, Cattete and Cattetinho. The quantity of seed required 
per hectare varies from 90 kilograms if sown by hand to 40 kilograms if sown 
by seed drills. The harvest begins about no to 140 days after sowing. The 
yield is about 3,200 litres per hectare from irrigated lands and about 2,000 li¬ 
tres from dry lands. {Brasil-Ferr o-Carril, 1925, No. 443, p. 288, Rio de Janeiro. 

527. Brazil : Rubber Growing in Para. — The Para Rubber Growing 
Company (Companhia Faraense de Plantagdo da Borracha) has been founded 
in Belem with a capital of 8,000,000 milreis for a period of 30 years with the 
object of developing the indigenous rubber producing forests. The Company 
owns 100,000 hectares of land on the left bank of the river Ningu in the muni¬ 
cipality of Porto Moz. [Brasil Fervo-Carvil, No, 445, p. 340, Rio de Ja¬ 
neiro 1926,). 

528. Brazil; Silkworm Breeding.— The chief centre for sericulture in 
Brazil is the National Silk Industries Company I Ad. in the town of Campinas 
(State of Sao Paulo), which possesses every modern equipment for breeding 
and selection, also for spinning and weaving. The work is carried on under the 
expert management of Dr. P. RosoeEN. Breeders in small centres are supplied 
with seed, and the cocoons are subsequently bought by the Company, and good 
prices paid. The sorts produced include primarily the Italian breeds, also 
Chinese, Japanese and Persian, and the period for rearing is from September 
to May. 

The first yield from the Institiit Sericicolo at Campinas in 1922-23 was 
12,295 gni. of seed, out of which 2,408 gm. were from kinds previously found 
in Brazil, the remainder breeds imported from Italy. I11 1923-24, 115,203 gnu 
of seed were produced, and in 1924-25, 248,800 gm. According to the calcula¬ 
tions of the IspeMorato agricolo of Sao Paulo, by breeding 600 gnu of seed, each 
time and repeating this eight times in one year, the annual yield of cocoons 
would be 960 kg. 

Silkworm rearing is profitable in Sao Paulo for several reasons, the ready 
growth of the mulberry, the climate, the almost complete absence of disease 
in the mulberry or among the silkworms, and lastly the plentiful supply of la- 
■ bout. An additional encouragement is the certainty of sales to the Company. 
Mulberry plants and instructions are provided free by the Company to breeders. 

The following kinds of silkworm are reared 111 the, State of Sao Paulo : 
I. European. These spin elongated cocoons rather narrow in the middle, 
sometimes also nearly spherical; the silk is of a fine yellow colour and of excel¬ 
lent quality. II. Chinese. These produce cocoons which are nearly spherical 
with silk of various colours.' The two types most appreciated are gold, and sal- 
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ver white. III. Japanese. Inferior to the Chinese as to cocoons and silk. IV, 
Less valuable kinds from Asia Minor yielding a whitish silk. (Revista da Soda- 
dade Rural Brasileira , Year VI, No. 68, Ceres, YearII, No. 1, Sao Paulo, 1926). 

529. China : The Flood problem of Kwangtung*-— In The Lingnaam 
Agricultural Review (v. s. No. I, Canton, 1925) Mr G. W. Oxjveckona, Engi¬ 
neer in Chief of the Board of Conservancy Works ICwangtiing, discusses the 
important problem of the floods in Kwangtiing. This question is certainly 
of great importance to the country and Its solution is not easy when it is remem¬ 
bered that on a stretch of coast 60 miles in length, no less than four rivers flow 
into the sea ; viz, the West, the North, the Pearl, and East rivers, discharging, 
during the rainy season, about 2,000,000 cu. ft. of water per second. The 
Author discusses the principal means suggested as remedies against floods; 
viz : afforestation, creating new outlets to the sea, storing the floods in re¬ 
servoirs, cutting off bends and dredging of the river bed. 

From the financial point of view the undertaking would be an immense 
gain to the people of the region. The cost of eliminating the danger would 
in round figures be 1 4.60 per mow (1 mow =about 0.15 Acres) of cultivated land. 
Considering that one rice crop represents a value of § 25 to $ 30 per mow, an ex¬ 
penditure for necessary protection work of $ 4.60 is insignificant compared with 
the losses inflicted by one single flood. The scheme could be completed in 
fifteen years, during which time the farmers should pay 30 cents" per year per 
mow for flood protection work. 

530. Colombia : The possibility of Rubber growing* — The regions 
best adapted for rubber plantations, where raw rubber can be procured in small 
quantities from the virgin forests, are especially the “ Pianos ” on the banks of 
the Pulumay the Caqueta, the Meta and Yapura rivers. These regions lie at 
a great distance from the ordinary means of communication and therefore are 
not easy to reach, except by the two routes formed by the Amazon and the Ori¬ 
noco. A large quantity of rubber cannot therefore be expected from Colombia, 
the present yield being gradually on the decrease. According to the latest 
statistics, which are for 1923, the export of rubber amounted in that year to 
310,000 kilograms with a value of 66,000 “ pesos ” while the statistics for 1916 
showed 5S3 000 kilograms of rubber exported. In the period 1876-1900 the 
export of rubber amounted to the round figure of 1,850,000 kilograms. (Der 
Tropenpflamer year 29. No. 4. Berlin, 1926). 

531. France : The Cultivation of Medicinal Plants in Brittany. 

-— In the course of the last National Congress on the, cultivation of these plants, 
held at Nantes in July 1925, Prof. PerroT remarked that the import of these 
plants had fallen by 50 per cent, as compared with 1919, and t&at on the other 
hand the export had increased. This is due to the unflagging activity of the 
Office National des Matures Premises which in 1919 was set up in connection 
with the Comite interministeriel des Plantes medicinales. An intensive propa¬ 
ganda has been carried on by means of publications, conferences, free distri¬ 
bution of seeds and plants, the organisation of sub-committees, collaboration 
with schools, hospitals, experts, pharmacists, herbalists, ,horticulturists, etc., 
and the result has been that in the greater part of France there Is no longer 
any necessity to import these plants. 

At the present time in the region of Vannes (Morbihan), thanks to' the acti- 
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vity of a local group, the Flore medicinale La BreTONNE, fields have been sown 
with medicinal plant at Trassac, at the gates of Vatines (three hectares), at 
Samte-Anne d'Auray (three hectares), at Ker-Hostin. in the peninsula of Qui- 
beron, and at El veil in the desmesne of Kerleau (ten hectares). A number of 
different kinds of plants are cultivated and a systematic study is made of them. 
The climate is favourable and the majority do well, including camomile, mallow, 
mullein, pepper mint, lavender, parsley). 

The plants are dried as soon as gathered by a special hot air process which 
is very effective and rapid, and is installed both at Elven and Trassac. 

M. BerTOYE, mayor of Pomichet, lias tried experiments for acclimatiz¬ 
ing Alpine lavender and rosemary on the so far entirely unproductive land of 
the dimes of Pomichet and Pen-Bron. The fields cover already 20 hectares 
(La nature, No. 2217, supplement, p. 137. Paris, 1926). 

532. Syria : Cotton growing. — The most important fact of the 1925 
season as regards cotton growing is a marked increase in the areas cultivated 
compared with the preceding year, the increase being noted not only in the 
whole area under cultivation but also in those areas planted with different 
varieties grown. This increase is shown in different degrees in all the States 
under mandate except the southern part of the State of Syria (ancient State of 
Damascus) in which, for reasons independent of the farmers, cotton growing 
is diminishing, although the growers, at the beginning of the season, influenced 
by the general movement had done their best to extend the areas planted. 

The increase in the cotton growing area is 36.2 % compared with 1924, the 
figures being as follows : State of Great Lebanon 100 hectares ; State of the Alao- 
nites 574 hectares ; State of Syria : vilayet d* Aleppo 36,507.5 hectares, region 
■of Damascus 152.7 hectares, Sandjak of Deir 184 hectares, Sandjak of Alexan,™ 
dretta 1,857.6 hectares. 

The produce is valued at 30,790 quintals divided thus: State of Great 
Lebanon 500 quintals, State of the Alaouites 925 quintals. State of Syria : 
vilayet of Aleppo 27 500 quintals, region of Damascus 305 quintals, Sandjak 
of Deir 25 quintals, Sandjak of Alexandretta 1530 quintals. 

In spite of the fact of tins increase there is still an absence of any definite 
direction such as would assist the growers to utilize to the full the natural re¬ 
sources of the country, with due attention to the particular requirements of 
the different varieties of cotton grown, and so get more profit from their efforts. 
It may be objected that cotton growing is still of too recent a date, and lias been 
developed in districts too different in character for a uniform method of growing 
to be enjoined. ' At the same time it seems hardly wise, in view of the'attacli- 
ment to traditional methods of Syrian cultivators, to leave them, free to use me¬ 
thods which might be contrary to their own interests as well as to' the general 
interest of the country. Accordingly it seems preferable to teach them princi¬ 
ples,^ the application of which would bring the most advantage, consistent with 
, modifications which may emerge in practice. The working out of these princi¬ 
ples is now quite practicable, since; as a result of the work accomplished in the 
last five years both by the Government Experiment Stations and'by experi¬ 
ments privately made on plantations of varying size and under varying condi¬ 
tions, considerable data have become available for the agricultural services 
of the regions and from these much information of value' for, cotton growing 



CURRENT NOTICES 


?X3 


may be drawn. (From a report dated February 8, 1926 sent' from Damascus 
to the International Institute of Agriculture). 

533. Andaman Islands : Forestry*—In these islands there are about 
2.200 sq. miles of -virgin forests and it is calculated that two-thirds of these 
might be profitably worked. The quantity of timber that could actually be 
marketed is calculated to be about 10 tons per acre, a total of 8.960.000 tons, 
whilst the annual yield sustained -would be about 100,000 tons. The formation 
of the country is extremely favourable to the cutting and shipping of timber. 
The Forest Department now employs about 1000 workmen in its two divisions 
in the North and South Andamans. During the last five years the average vo¬ 
lume of timber exported has been only 6 000 tons per year, although last year 
it rose to 8,500 tons of which 1,850 tons were sent to Burope. The existing 
plant is capable of an output of 22,000 tons a year, but according to the Gazette 
of India even when this figure is reached there is still scope for a much larger 
development, in these islands given favourable market conditions, (The India 
Forester , V. BIX, No. 6, Delira Dun, U. P., India 1926). 

534. Algeria. ; Colonization during the ninety years 1830 - 1920 * 
—- The first attempt at true colonization dates from a decree of Marechal Bu- 
geaud in 1841, for all efforts made before had been frustrated by local insurrec¬ 
tion. The regulations made by BugEaud were too military in character and 
colonization became a very heavy undertaking for the holders of the land, 
until a decree of April 26th, 1851 lightened the burden of the colonists and gave 
them under certain conditions the immediate property of the land. 

Between 1841 and 1851 the Administration created about 126 towns and 
villages and made grants of land amounting to a total of 115,000 hectares 
{15,000 grants). Between 1851 and i860 other 85 centres were formed and 
250,000 hectares of land granted. After i860 these grants or concessions were 
sold by auction, and financial companies obtained areas from 20,000 to 100,000 
hectares. Between 1861 and 1870 21 centres were formed and 116,000 hec¬ 
tares of ground sold (chiefly to natives) : in the next ten years 400,000 hectares 
were granted and from 1880 to 1900 other 296,000 hectares were granted free 
(creating about 210 centres) on the condition of residence on the land for at 
least five years. From 1900 to 1921 the Governor General, can on the advice of 
the Government Council sell by agreement, by public auction, at a fixed price, 
or grant free, according to the interests of colonization. The grantee must per¬ 
sonally cultivate and reside on his lot for 10 years, conform to the clauses and 
pay' the price of the ground as fixed. Under certain circumstances he may 
transfer Ms obligations to a family. From 1901 to 1920 199, villages were 
founded and enlarged and 200,000 hectares granted, (B. R. Da colonisation en 
Algerie de 1830 k 1921 ; Fame Scientifique , y. 64, No. 1, 1926). 

535. Italy: The cultivation of Aromatic and Medicinal plants* . 
— “ BTstituto di Fondi rustic! ” at Rome has promised to form a Society to 
which it will belong and for wMch it will provide the greater part of the capi¬ 
tal, which will be for the promotion of the growing of aromatic and medicinal 
plants'in Italy. The Society has its headquarters at Florence and its direc¬ 
tion is in the hands of an expert already noted for Ms activity in tMs matter. 
In the large business concerns that, the Society possesses in various parts of 
Italy and its islands, the cultivation of easily grown aromatic and medicinal 
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plants will be started. In addition the society will look after the national har¬ 
vesting of plants that grow wild in the different regions and organize the trade 
in'them, both in Italy and abroad. Already centres have been prepared and 
the cultivation of many different kinds has been started : mint, lavender, sta- 
phisagria, hyssop, flea-bane, aniseed, soya, borage, camomile, aliens benedictus, 
sage, pellitory, etc. (Giornale di Agricoltum della Domenica, Year XXXVI, 
No. 19. Piacenza, 1926). 

536. Peru s Measures for development of Agriculture. — The ir¬ 
rigation work is progressing rapidly and definite plans are being elaborated. 
That of the Pampas de Olmos and the Pampas Imperial are of tremendous be¬ 
nefit to agriculture in those regions. Another special form of irrigation has 
been planned by organizing groups of persons of small means who give their 
labour and a small sum of money towards the necessary works. Experiment 
stations have been established at Cajamarca, Jauja, Acobamba and Moque- 
gua, to improve the cultivation of wheat, and experiments have also been made 
in growing forage plants. In order to protect the crops in the lowlands from 
plant diseases regulations have been adopted dealing with the importation of 
sugar-cane seed and the obligatory fumigation of Tanguis cotton-seed. (Bulle¬ 
tin of the Pan American Union , Jan. 1926). 

Miscellaneous. 

537. Argentine ; The cotton trade of Argentine. — The cotton com¬ 
merce division (Division Comercial Algodonera) of the Ministry of Agriculture 
has published a propaganda book with the purpose of promoting the co-ope- 
tive sale of cotton. In the publication nothing of use is forgotten, starting 
from the principle that a rapid increase in the Argentine cotton produce depends 
chiefly on the institution of efficient business methods for dealing with this 
product. The most expert cotton merchants of the world show by their example 
that the method of co-operative negotiation practised in Denmark for all agri¬ 
cultural products, and partially in the United States, is also the best system 
to be adopted for cotton. The publication also described a scheme of co-opea- 
rative cotton negotiation adapted to the existing conditions of the Republic, 
and contemplates the creation of a co-operative “ Fedevacion Nacional ” for 
its sale. This will of course be formed from the different local agricultural 
associations to be found in all the cotton zones, and directed by the same cotton 
producers. The publication gives minute details and clearly describes the me¬ 
thods to be followed in order to institute the above named federation, and gi¬ 
ves also an explanation of several adequate models. (Ernest L. TolT. Negocia- 
ci6n cooperativa cotoniera. Ministerio de Agricoltum , Scccion Propaganda e 
Informes , pp. 118 .in 16 0 Buenos Aires, 1926). 

538. Brazil : Fruit Trade in Brazil. — In 1924 Brazil exported 866 
tons of pine apple (abacacis) ; 3,879,428 bunches of bananas; 2,010 hundreds 
of cocoa nuts; 750,685 hundreds of oranges, nearly all destined for the Argen¬ 
tine, and the value of which amounted to 15,500 contos. Brazil imports an¬ 
nually 2 600 contos of grapes; 2,000 contos of pears; 3,000 contos of apples* 
; the greater part of which , come from the United States. (Brazil Ferro Carril * 
Year 1926, No. 444, p. 31 x. Rio de Janeiro), 
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539. Brazil: The propaganda for the sale of Brazilian Coffee. 
— For tills purpose there exists in San Paulo “ & Institute del Caffe }S which has 
also an agency in Santos and a financial section which is occupied with demands 
for loans on the security of the stock of coffee deposited in the warehouses 
(armazens regulatores). 

The Institute has a statistical and propaganda section* which permits it 
at any moment to estimate 1 the situation of the product throughout the world. 
A short time ago an agreement was concluded with the,State of Minas* others 
are proposed with the States of Rio de Janeiro and Espirito. Meanwhile it is 
aiming at a greater sale of coffee throughout the world, making use of extensive 
propaganda and granting bonuses to tradesmen who increase the sale of this 
article. {Brazil Ferro-Carril , 1926* No. 445, p. 320, Rio de Janeiro). 

540. United States : History of Agriculture in the Northern United 
States* —- Part of a series of publications on the economical history of Ame¬ 
rica, published by the sociological and economical section of the " Carnegie In¬ 
stitution ” of Washington. It describes the vicissitudes of agriculture at 
the time of the first colonists, rural economy in the XVIII century, the period 
of expansion and progress from 1800 to 1840 and the period of transformation 
from 1840-1860. It contains besides a critical bibliography, an index of authots, 
and a statistical appendix. (P. W. BmwEEE and J. I. Falconer. History of 
agriculture in the Northern United States , 1620-1860; XII, 512 pp., 6 tab. 106 fig. 
Carnegie Inst. Wash. Pub. 358 ; 1925). 

541. United States: An Excellent American herbarium has been given 
by Mr, E. D. Riley of Absecon, N. J. to the department of botany of Rutgers Uni¬ 
versity. This collection contains ten thousand dried plants, valuable material 
from the southern part of New Jersey and a considerable number of plants 
from Ohio and California. A part of the collection was exhibited by Mr. Riley 
at the Colombian Exhibition. {Science, V. LXXXI, No. 1636. Washington, 1926). 

542. China s Agriculture in China. — Dr. Wilhelm Wagner has edited 
what may be called the first complete work on this subject. In about 700 pa¬ 
ges in 8°, he reviews the Chinese agricultural zootechnica! conditions based on an 
accurate study of the historical geographical and social conditions of the coun¬ 
try. Dr. Wagner who has been a teacher of agriculture and head of a section 
in the German High School of Agriculture at Tsingtau (China) develops the dif¬ 
ferent arguments in a most rigorously scientific manner. The chapter on Chi¬ 
nese horticulture and fruit growing is by Dr. Bertram Krug who was also a 
teacher in the above named school, and in the chapter on zootechnics the sec¬ 
tion on mule and camel breeding is from the pen of Dr. Hans Buchmann- 
GoreiTZ who lived for a long time in China and Mongolia. 

The volume is richly illustrated and divided into three parts: (1) Natural 
factors and their influence on agricultural production in China, (2) Economical 
conditions of China and their influence on agricultural production, (3) Chinese 
Agriculture in its technical organization and its consequences on private eco¬ 
nomy. An excellent bibliography closes the volume. (W. WAGNER, Die Chinet* 
sische Landwirtschaft , 683 pp. Dexicon format, 204 illustrations, 2 maps. Berlin, 
Verlag Paul Parey, 1926. Price, 42 R. M.). 

543. China s The production of Commercial Eggs*— In this Republic 
there are actually, 31 establishments occupied with the production of eggs and 
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amongst them five of the most important are situated, at Shanghai and worked 
by strangers. They trade in preserved eggs. “ The Chinese Egg Producing 
Company, Shanghai ” is the one that does the most business. (The Lignum Agri¬ 
cultural Review , V. 3, No. 1. Canton, 1925). 

544. The United States : The navigation of the Missouri. — The War 
Office has announced the assignment of two million dollars for work to be done 
in facilitating the navigation of the River Missouri, and lias at the same time 
given the assurance that the sum will even be increased should the work be 
done with such rapidity as to urgently require additional funds. In this way, 
by the development and improvement of inland navigation, a great progressive 
movement will be realized for the regions drained by the Missouri, which will 
satisfy many of the agricultural needs of these same regions. (The Agricultural 
Review , V. XXX, No. 5. Kansas City, Missouri, 1925). 

545. The discovery of Vitamins. — Casimir Punk in an article published 
in Science (v. LXXXX, No. 1635,1926), criticises the views expressed by many 
research workers who attribute the discovery of vitamins to Sir Frederick 
G. Hopkins. He concludes by saying that this discovery should be consider¬ 
ed as the result of collective work of many investigators who besides Hopkins, 
include Bunge, Rohmann, Stepp, Eykmann, Schauinami, ■ Suzuki (as well as 
Punk himself). As regards Hopkins, the important services rendered by Mm 
in the field of Biochemistry, Physiology including the discovery of tryptop¬ 
hane, Chemistry of the muscles etc., have placed him in the first rank as one of 
the most eminent exponents of Biochemistry. 

546. The book of Rural Life. — This book is an agricultural encyclo¬ 
pedia and can be considered as a complete and characteristic account of North 
American rural life. The work consists of ten large volumes, and every phase 
of agriculture is exposed and treated in a simple and direct manner, as are also 
many other subjects relating to rural life. The book contains all that can pos- 
sibly interest a farmer in the management of his farm. The ten volumes include 
altogether 8,500 original signed articles, with a total of 6,200 pages and 6,000 
illustrations of animals, plants, and country scenes, besides 100 coloured pla¬ 
tes* The authors of the various articles are 250, the signatures are those of 
experts in agriculture and of a few collaborators from among those authorities 
so numerous in America who interest themselves in agricultural and allied ques¬ 
tions. At the end of the last volume is a general classification of the questions 
treated -which is subdivided into the following sections: (1) Agriculture; (2) Do¬ 
mestic economy; (3) Hygiene; (4) Education and culture ; (5) Science; (6) Civil 
and commercial information. 

■ A detailed index and, above all, notes on the special characteristics in the 
'different articles ensures the quick discovery of the information required, 
and avoids repetition. Besides this the Publishing Firm proposes to keep the 
reader informed of the latest agricultural news by the publication of a yearly 
volume. The idea of such a book originated with John Bellow (of the Publish- 
; ing Firm of Bellows-Durham Company of Chicago), who himself the son of a 
farmer, has left no means untried (at least he has spent on it more than 250 
■'thousand dollars) to make his idea materialize. In short the,print is excellent, 

' 1 the volumes bound in leather, the paper is very good, and the illustrations, are 
dear and neat. (The book of Rural Life; knowledge and inspiration a guide 
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to the best in modem living , 10 vol., 6200 pages, 6000 fig. and over 100 tables. 
Edit. Bellows-Reeve Company, 104 South Michigan Ave, Chicago Ill. (U. S. 
A.) 1925. Price (excluding U.S. and Canada) 79.5° dollars, duty and postage 
not included. 

547. Cuba ; The Curtailment of Sugar-Cane cultivation. — The 
Cuban government is studying measures to be issued with the aim of avoiding 
an excessive production of sugar. Such measures it seems would be favourably 
received by the proprietors of the sugar-cane plantations. (The Agricultural 
Review , V. XIX, No. 5, Kansas city, Missouri, 1926). 

548. The Herbarium of Auguste de Lugo. ■ —Mile. Desazars deMonT- 
GAIEI/ARD has left to the Laboratory of vegetable Biology of Fontainebleau the 
herbarium of her uncle Auguste de Lugo. This precious collection contains 
the dried plants of France, Spain, Algeria, the Canaries, and also the dried 
mosses of Husnot and lichens of Schaerez. The most interesting point is that 
it contains all the plants of the Pyrenees which having been gathered between 
1820 and 1S80 form a truly unique collection of its kind. 

549. Disappearance of the bread fruit tree. — This tree (Artocarpus 
incisa ) is beginning to disappear from the Pacific, islands (Society Marquesas, 
and Fiji) in much the same way that the natives are also gradually disappear¬ 
ing, It is noted that the Marquesas islands at one time possessed whole valleys 
densely populated with these trees, valleys that are now being transformed into 
jungles. Dr. J. J. Webster of the Philippine islands learning that the bread fruit 
tree can be grown from pieces of the root, is making attempts at transplanting at 
Lamas in order to preserve this valuable tree. (Nature, No. 2722. Paris, 1926). 

550. Canada: The lading of cereals in the port of Montreal. — Dur¬ 
ing the last twenty years Canada, as is well known, has become the largest ce¬ 
real producer in the whole world ; and the export of these products has risen 
from 35 million hectolitres in 1902 to 75 million in 1922. Therefore the problem 
of Canadian Cereal exports consists in being able to despatch the maximum 
quantity before the winter, that is before the ice blocks the ports. The Cana¬ 
dian ports and especially Montreal have therefore been specially prepared so 
as to be able to satisfy the exigencies of this immense traffic. Montreal lies 
about 1,600 kilometres inland and is connected with the sea by a canal that has 
a, minimum depth of ten metres at low tide. The port possesses about 14 km. 
of wharfs. About a 1 third of the export trade of Canada passes through this 
port and represents, a value of about 700 million dollars a year. Four enor¬ 
mous elevators for cereals have been .installed. One of them, the most impor¬ 
tant in the world, has the power of discharging 14,000 hectolitres an hour or 36 
wagons, At the same time it can load a ship at the rate of 25,000 hectolitres an 
hour. The silos that it serves have a total capacity of 1,400,000 hectolitres* 
No. 2 elevator serves silos of a total capacity of 900,000 hectolitres and possesses 
a transporter system that serves in turn 20 berths and has,a total capacity 
of 52,000 hectolitres per, hour, and can also load two ships at the same time at 
an average of 12,000 hectolitres an hour. Besides; this there are four metal 
towers on' rails with elevators, that have been provided for the discharging of 
ships coming from the Great Lakes. (Genie Civil, July 1925). 

551. New Zealand : Tree-Planter’s Guide.— The New Zealand State 
Forest Service has published a small volume containing 'practical instate- 
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tlon and information for sylviculturists. Directions are given in clear language 
and the publication is in every way an example of highly attractive propaganda 
for the preservation of the existing forests and for re-afforestation. The nur¬ 
sery plantations at Rotorua (North Island) and at Hauer Springs (Canterbury), 
Tapanui (Otago) and Naseby (Central Otago) supply trees at moderate prices 
for the plantations. The guide has 'been re-edited, under the direction of Sir R. 
R. Heaton Rhodes, Commissioner of State Forests and on the basis of expe¬ 
rience gained in New Zealand during twenty five yeans of practical, sylviculture- 
(Tree-Planter's Guide , 16 pp. Wellington, 1924). 

552. South Africa; History of Agriculture. — In a manual entitled 
“ Selected Subjects in the Economic History of South Africa ”, (Cape Town 
1924) certain chapters are given by Mr. H. de Kock on agricultural progress and 
pastoral resources under the administration of the Dutch East Indian Company 
(1652-1795) as also on the agricultural conditions of the region from the beginn¬ 
ing of the British occupation. 

553. Greece : The adoption of the Metric System. — This system of 
measures came into force by law from 1 March 1926. Previously the kilogram 
had been adopted in the Greek Customs tariff as the legal measure of weight. 
In practice however the oka of 1.282 kilogrammes and the oka of about 1.30 li¬ 
tres continue in use. The metric measures of weight and capacity will not be¬ 
come obligatory till 1 March 1927, and in the meantime the Government has 
to institute at Athens an Office of Inspection for weights and measures. 

554. Italy : Application of Legislation with regard to Land Recla¬ 
mation. — A practical guide to legislation on land reclamation has been pro¬ 
duced by Dr, Bdiseo Jandoeo, Inspector at the Ministry of Public Works, in 
the form of a substantial article of some thirty pages, octavo, published in the 
Annali dei Lavori Pubblici Year LXIV, No. 2, 1926. This of course, refers 
to the law of 30 December, 1923, which cancels in the matter of transformation 
of swamps and marshland all such provisions as may previously have been 
in force but are not embodied in the new text. 

The article contains a general survey of the provisions for land reclama¬ 
tion,, as undertaken by the State or by the persons concerned, and for this pur¬ 
pose the schemes for land improvement are grouped under two categories. 

Some general observations follow as to framing the statutes of the recently 
formed land improvement companies and as regards new schemes to be taken 
up by provincial or communal associations previously existing. There is next 
a practical demonstration of the conditions which determine in the various ca¬ 
ses the concession of land reclamation schemes of the first category ; the tech¬ 
nical and financial stipulations for any such concession ; the extent to which 
contributions will be required from the State, the provinces and the land owners 
respectively; the assessment and collection of these contributions; the guaran¬ 
tee for payment of them ; credit facilities; financing of the work involved ; 
upkeep of works when constructed ; the processes by which the land is improv¬ 
ed and transformed' after drainage ; minor schemes of land improvement (in 
the second category) ; and the part taken in the work (as regards the Pontine 
Marshes) by the municipalities of Anzio and San Felice. 

■ . 555. Italy : Irrigation Services. — The Hydrographical Service of the 
' Ministry' of' Public Works has extended its activities to the utilization of water 
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for agricultural purposes with special reference to irrigation schemes, and has 
recently published a special study of the subject: Le imgazioni in Italia : no- 
tide pveliminavi sulla estensione delle imgazioni , suite modalitd di esse e suiprezzi 
praticati nelle diverse regioni iialiane (Roma, Libreria della State, 1926), contain¬ 
ing the results of investigations undertaken with a view to obtaining accurate 
knowledge of the conditions which at the present time determine the irrigation 
problem in Italy. The enquiry took account of the following factors : (a) quan¬ 
tity of water at present supplied per hectare in the various regions and in res¬ 
pect of the various crops ; ( 5 ) practical methods employed in irrigation, (length 
of time, systems of rotation, etc.) ; (c) units of measure applicable and charges to 
be made for water ; (d) estimate of water requirements for various crops ; 
(e) brief note with regard to the extent of the irrigated zones in the various 
districts of Italy. 

The following reports are of special interest: — the report on the valley 
of the Po by Prof. GiandoTTi and that by Eng. Pattucchini on the region of 
the Veneto. These communications are prefaced by introductory considerations 
of a general character : Prof. E. ErEdia supplies a chart, of the high-temperature 
conditions obtaining in the regions of Italy during the period when irrigation 
is practised (April-September), Eng. G. Di Rxcco gives some statistics as to 
measurements of rainfall, and Prof. G. Be Marchi goes onto examine the prin¬ 
cipal results which the reports of the Sections establish in relation to the water 
supply conditions of the various divisions. 

The point which is specially brought out is that the quantity of water sup¬ 
plied for agricultural purposes depends exclusively on the amount of water 
available and not on the actual requirements, there being frequently a wast¬ 
age where water is in abundance and a shortage where it is difficult to provide 
an adequate water supply. Bocal habits and traditions have more weight than 
rational considerations in determining the ways and means of irrigation. The 
prices at which water is sold are apt to vary very much even in coterminous dis¬ 
tricts, at times they may be so high as to make it an economic proposition only 
to irrigate crops of a very high yield and at times prices are very low in relation 
to the various sources from which the water is tapped. 

The data derived from observation of local practice with regard to the quan¬ 
tity of water actually necessary for various forms of cultivation are scarcely 
ever reliable since there is on all sides a tendency to consider as indispensable 
whatever water is available. Finally the examination of rainfall measurements 
establishes a fact which is perhaps contrary to the general belief, namely, that 
the differences between the amounts of rainfall during the irrigation period, 
and in the various districts are slight in comparison with the supply of water 
required for irrigation purposes. The volume provides also a number of illustra¬ 
tions and three charts of rainfall measurements for the different periods of the 
summer season. * 

556. New Views on the Physiology of the Flower. — Certain new 
views are being put forward on the importance of the floral envelopes in rela¬ 
tion to their function which will undoubtedly modify the old view of SprENOET 
that the perianth acts as a kind of banner (vexilla) for purposes of. attraction,' 
Prof, Gustavo Brunette in a brief note remarks that there ought to be much 
wider circulation of certain studies such as those of Buscationi and Pottacci 
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on the antnocyanins especially from the point of view of the oxidases, since the 
principal function of the floral envelopes may be respiratory. According to 
the phylogenetic point of view this " vexillary ” function would be grafted at 
a later time on to the respiratory functions of the flower, which would render 
more comprehensible the evolution of this organ, but it may be necessary to 
discard the theory' of Sprkngku as to the relations between forms, colours and 
scents of flowers and the animal'world, in particular insects, (Gustavo Bruneeei, 
Fumione respiratoria e fimzione vessi Have del fiore, 12 pp. small 8vo. ’Roma, 
1925). 

557. Paraguay : Classification of Cotton. — The Government has is¬ 
sued appropriate ordinances which are now embodied in a law providing for 
the creation of a State Department for cotton classification and in a decree 
fixing the grades of cotton in bale ready for exportation. Five categories are 
distinguished : I. Special; II. Good First Quality ; III. First Quality; IY. Second 
Quality ; V. Inferior Second Quality. The formalities of State inspection are 
duly prescribed, and it is provided that such inspection may be carried out, 
if so desired, in private concerns. The technical bases of the process of clas¬ 
sification ate also established. (Diario Oficial , No. 1155, 1163 : 1925). 

558. Butch Indies. — The Commercial Section of the Department of Agri¬ 
culture, Industry and Trade of the Dutch Indies has published a booklet in 
French carefully compiled and well illustrated with photographs, giving a con¬ 
cise but fairly complete account of the Dutch Indies, particularly in respect 
of agricultural and, economic resources. Emphasis is laid on the importance 
of those islands in international economic relations, as supplying tropical pro¬ 
ducts on a large scale and having extensive direct trade relations with a num¬ 
ber of consuming countries, chiefly European. This issue of the manual is 
especially intended for circulation in France, Belgium and Switzerland, and the 
Commercial Section contemplates a subsequent publication of a more complete 
work with special reference to the economic aspect of questions affecting the 
Dutch Indies. (Les Indes Neerlcmdaises , pages 74, i6mo large, 26 photographs. 
No date). 

559. Butch Indies: Centenary Publication on Cultivation of Tea 
( 1824 - 1924 ), — The Experimental Tea Station (Proefstation voor Thee) at Bui- 
tenzorg (Saxa) has produced a substantial series of articles profusely illustra¬ 
ted in a volume published on the occasion of the Tea Congress held at Bandoeng 
in 1925. The book contains an explanation of the various difficulties with which 
the cultivation of the product in question has had to contend during the period 
of a hundred years (1824-19-24) and a survey of its development. It opens with 
three historical studies. Dr. C.H. Bernard (Director of the General Experimen¬ 
tal Tea Station) writes on the “ Progress of the Cultivation of Tea in the Dutch 
Indies ”, — Dr. C. P. Coen Stuart (a Plantation expert at the Experiment 
Station) on the early days of Tea cultivation in Java ; — H. C. H. BE BlE 
(Inspector of Agriculture) has a study on Dutch Tea Cultivation from 1830 
1924, Other articles include a study by T. J, Eekkerkerker (Inspector of Agri 
cultural Instruction) on two regional, associations of tea planters, a contri¬ 
bution 1 from a " Master Storekeeper ” on the fluctuations of Java tea on the 
Dutch'market, and'one by D. Eagbman on the functions of the Tea Expert. 
;—' Dr. Cohen Stuart in an article “ Assam Versus China "dealswith teacul 
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tivation from the stand point of agricultural economics, while Dr. Bernard 
presents the results of study and observation on the tea blight ( Helopeltis ), 
and Dr. J. J. B. Betjss (Chemist at the General Experiment Station) comments 
on the conclusions of J acobson with regard to cultivation of the plant and on 
the development of the technical processes by which the product is prepared. 

There are in addition some reminiscences by MM. W. P. Bakhoven, L. A. 
F. H. Baron Van Heeckeren tot Waxaen. Dr. C. P. Cohen Stuart, of the ori¬ 
ginal conditions both of planters and plantations which led to the development 
of the tea wealth of the Dutch Indies, as also in conclusion a history of the Agri¬ 
cultural Association of Soekabomi by W. BE Wos and a history of the Experi¬ 
mental Tea Station by Dr. Ch. Bernard. 

The volume is completed by a very full bibliography and illustrated by 
some striking plates, several coloured. (Gedenkboek der Nederlandsch Indische 
Thelcultur 1824-1924. Uitgegeven door het Proefstation voor Thee big Gelegenheit 
van het The congres met Tentoonstetting , Bandoeng 1924, pages 242, 8vo, 42 pla¬ 
tes Weltevreden no date). 

560. International Wine Trade from 1900 - 1925 . — At the Jubilee Con¬ 
gress of the fi< Comite international pour le commerce des vins, cidres, spiritueux 
et liqueurs in Paris ” the “ Federation Suisse des negoeiants en vins ” presented 
an extensive report on this subject with a wealth of statistical data and appro¬ 
priate comment. The report dealt with the question under various headings- 
wine production, legislation in respect of traffic in wines in the various countries 
both as regards producers and consumers, the home marketing and consump¬ 
tion, import and export data, customs tariffs and excise duties levied on wine, 
teetotalism and its influence on the international traffic in wines, the organiza¬ 
tion of wine production and trade. 

The conclusions of the report may be summed up as follows: [a) a better 
legal definition of the so-called non-alcoholic wines, prohibition of use of this or 
any similar description arising from the inclusion by different legislations un¬ 
der the definition “ wine ” of non-fermented grape-juice and the fermented pro¬ 
ducts of quite different fruits; (b) prohibition of the manufacture and sale of 
artificial wines ; (c) reduction of fiscal burdens on the wine trade ; (d) organi¬ 
sation against the. Prohibition League ; (e) general propaganda throughout the' 
world in favour of wine. 

Journals and Reviews * 

561. Germany ; Cheeseraakers* Pocket book, 1926 . — Published by 
P. Parky of Berlin, the 49th year of this well known German hand-book sees its 
appearance in two, parts. The first part, in addition to the customary general 
calendar and diary, contains a handy technical summary of everything relating 
to the management of nows in milk and to the processes of cheesemaking. 
The tables have been compiled from recent statistics of the industry. ' The 
second part contains a complete list of addresses of cheese making and similar 
establishments in‘Germany, the information relating to over 10,000 firms, and 
' a systematic survey of all those public institutions, which in the German Re¬ 
public are promoting the science and industry of cheesemaking. In addition 
there will be found inserted the legislative and administrative provisions on 
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the subject. ( Milchwirischaftiiches Taschenbuch fur xg26. Year XLIX. Berlin, 
1926). 

562. China: A New Agricultural Journal, — Under the litle of “ Lung 
Pao ” a new journal has been published at Foochow, in Fukien, by the Union 
of Foochow Agricultural Associations. It contains articles in Chinese. 

563. United States ; Some Changes in the Experiment Station Re¬ 
cord, -— With the beginning of a new volume of this old-standing and valua¬ 
ble review, published by the Office of Experiment Stations of the U. S. Depart¬ 
ment of Agriculture, a number of changes have been made in the arrangement 
of part of the material handled, so as to make it more convenient and readily 
accessible to readers. While the Section on “Foods - Human Nutrition” will 
be continued and will include as before the fundamental studies which have 
always been associated with human nutrition, there will now follow imme¬ 
diately on it two new sections dealing with questions closely connected with 
home economics, one entitled “ Textiles and Clothing ", and the other “ Home 
Management and Equipment The first of these sections embraces studies 
of the handling and utilization of textile fibres and similar materials which 
were previously put haphazard among the articles on agriculture, forestry or 
farm production, as well as studies of clothing and laundering, for which no 
appropriate place has previously existed. Under Home Management and 
Equipment are included 'many of the farm home studies formerly classified 
under, Rural Sociology and Agricultural Engineering. 

The additional sections ate obviously considerably broader in scope than 
the portions which they, replace, and it is hoped ultimately to develop them 
with the growth of their respective subjects. Unfortunately, however, the to¬ 
tal space available in the Record is now no greater than before. The last en¬ 
largement from 1600 to 1800 pages per annum was made in 1911, since which 
time the quantity of agricultural research has immensely increased, involving 
severe pressure on the space for abstracts. Only comparatively little expan¬ 
sion can therefore be expected on any subject, but it is hoped to cover as ade¬ 
quately as possible the studies made by the Department of Agriculture and the 
Experiment Stations. {Experiment Station Record , Vol, 54, No. 1. Washington, 
1926). 

564. Italy : Special Number on Mulberry Growing and Silkworm 
Rearing. — The fourth number of the current year of VItalia Agricola is de¬ 
voted entirely to the subject of mulberry growing and silkworm rearing in Italy, 
the articles being profusely illustrated. Among the contributors are V. Ax v i>R ; 
Changes in type of mulberries and silkworms in Italy ; — G. Dragoni : Gene¬ 
ral Survey of the world production and trade in silk ; — L. ArimatTEI : The 
silk industry and trade in Italy ; — E. MaeenotTi : The great benefits of the 
mulberry rearing of silkworms ; — E. ParenTi : Ancient and modern mulberry 
cultivation ; — C. Acqtja : The technique of the production of the silkworm ; 
— R. Grandori : Problems of the Italian silkworm seed industry ; -— L. Ca~ 
STEW : Failures in silkworm rearing in Italy; — V. Fioruzzi ; Silk worm rear¬ 
ing on a permanent industrial scale ; — M. Battagw : Mulberry growing and 
silkworm rearing in J apan. In addition to letterpress, this number contains 
a table showing production of cocoons in the different provinces of Italy, 
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565. Italy : Official Bulletin of the Royal Experiment station for 
the Industry in Essences and other products of Citrus Fruits, 
Reggio Calabria* 44 Bolleltino Officiate della R, Sladone Sper intent ale per 
Vindustria delle essence e dei derivati dagli Agrunii in Reggio Calabria „ 
— This is the title of a monthly review which has begun to appear in Reg¬ 
gio Calabria as from 1 J anuary of this year. Besides original contributions, 
the Bulletin contains abstracts and economic and trade particulars. In 
the first two numbers there is a short account of the work of the Station 
done to encourage the preparation of citrus fruits essences, etc. The Bulletin 
is the continuation of the “ Annali ” of the Station of which two volumes had 
already appeared. 

56 6. Italy: “ L’Industria italiana delle Conserve alimentari’*, <— 
This is the title of the bulletin of the Royal Experiment Station which has 
been organised for the food preserving industry at Parma. It appears monthly, 
beginning with the January issue of this year. Annual subscription : Italy, 
Liras 20, other countries Liras 30. Offices, Parma , Viale Faustina Tanara , 21. 

567. Italy : Bulletin of the Royal Plant Pathology Station at' 
Rome.-— A new series of the Bollettmo della R. Stazione di Patologia Vegetate 
began in J anuary of this year, showing the greater impulse which the directors 
of the Station, Prof. L. Petri and B. Peyronee, are intending to impart to en¬ 
quiries and investigations into phytopathological questions connected with 
Italian agriculture especially that of Southern Italy. 

568. Italy : “ II Motiziario chimico industrial© — This is a new re¬ 
view which is published monthly at Turin and is edited by a committee compo¬ 
sed of persons directing the most important institutions of applied chemistry 
in Turin. Among those are Prof. Baedracco (R. National Institute for the Lea¬ 
ther Industry) ; Prof. P. Gareeei (Institute of Industrial Chemistry at the Ro¬ 
yal School of Engineering) ; Prof. L. MascarEEEI (Institute of Pharmaceutical 
Chemistry of the University) ; Prof. C. Montmartini (Institute of General Che¬ 
mistry at the Royal School of Engineering); Prof. V. Scurti (Royal Agricultu¬ 
ral Station) ; Dr. V. Preyer (“ Fiat” Research and Inspection Laboratory) ; 
P. Grottaneeei (Nobel Dynamite Company Ltd.). Annual Subscription: 
Italy, Liras 80; abroad, Liras 140. Business Office, Via Ospedale 20, Turin. 

569. Japan : Bulletin of the Chemical Society of Japan. — The issue 
of this Bulletin began in J anuary of the current year. Reports are published 
in their original form, English, French or German, and the Bulletin contains 
contributions sent to the Society, as well as original articles in J apanese. Chief 
Editor Jitstisaburo Sameshima (Chemical Institute, Paculty of Science at the 
TqMq Imperial University). Annual subscription for 12 numbers : 4,00 Yen. 

570. Latvia : Acta Horti Botanic! Universitatis Latvieiisis* — 
This publication, otherwise known as Laivias Universities Botaniskd Ddrza 
Raksfi , will appear three times a year. Editor : Dr. N. Malta : Riga, Kronvalda 
bulv . 4, L. U. botaniskd laboratories . The articles are published in German, En¬ 
glish and Latvian. 

571. Czechoslovakia : Annals of the Agricultural Academy*'—* 
Under, the title of Sbomik ceskosloveuske Akademie Zemedelske this is a new 
review of the progress of the agricultural sciences. The publication is divided 
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into two pails : Part A containing original contributions ; Part B abstracts and 
■bibliography. Among the contributors are names of repute in agricultural 
science, Stqkeasa, Ernka, Smoexk Kopbcky, Krejci, Cbemeax Krizenecky, 
Reich, The first number contains original articles by STokeasa and BAKES 
on the mechanical processes of the anaerobic respiration of the plant organs ; 
T-ASCA on cheese bacteria; Novak on the climatic and pedologica! types of Cze¬ 
choslovakia ; Taueer on registration and records of the data of performances 
and heredity among the dairy cattle of Moravia Kas on investigations of the 
physics of soil science. 

The annals are published in Prague. Price 24 Kc. (Apply, Secretariat de 
r Academic , Prague II, Jungmannova, 18). 

Personal 

572. Dr. J. C. Arthur, emeritus professor of “ Perdue University ”, has 
been appointed an honorary member of the Russian Botanical Society in the 
mycology Section, in recognition of his researches on mildews. 

573. In the Portuguese Review " Brotoria ” No. 1,1926.1 published at 
Camlnha, an obituary notice appears on the Rev. Joaquin M. A. DE Barngea 
by the Jesuit father Jaime Pujxuea. director of the Biological laboratory 
of Sarria, Father de Barngea who died in June 1925 has left works of an 
educational character on botany and mineralogy. The results of the impor¬ 
tant expeditions organized by the Institution Catalana d’Historia Natural of 
which he was president and by the Sociedad Iherica Section de Barcelona , 
of which he was permanent secretary, have been embodied in a number of 
valuable scientific notes and in the report entitled “ Flora vascular del 
Principado de Andorra 

574. The death is announcd of Prof. W. Bateson, director of the John 
Innes Horticultural Institution ” Merton, England. As is well known, Prof, Ba¬ 
teson was renowned as an exponent of Mendelism, and Ms works on genetics, 
particularly “ Mendel's Principles of Heredity ” occupy, a conspicuous place in 
the extensive contemporary literature on heredity and selection. 

, 575. Prof. Antonio Berebse, a well known worker in the sphere of agri¬ 
cultural entomology and of phytopathology, has been presented with a gold 
medal and honorary diploma by the Agricultural Society of Eombardy. 

576. The wellknown horticulturist Euther Burbank died on April nth 
last at Santa Rosa, California, at the age of 77 years. 

577. Sir Thomas H. Eeeiott, permanent Delegate of Great Britain at the 
International Institute of Agriculture, and Councillor of the British Embassy 
to the King of Italy, died in Rome last June. Sir Thomas was an expert in 
all branches of agricultural administration and for over twenty years was Se¬ 
cretary to the Ministry of Agriculture and Fisheries in Eondon. His work in 
connection with the control of foot and mouth disease and other contagious 
diseases of stock was particularly effective, and Ms name will always be assoeia- 
: ted with the marked development of Ms Department which took place during 
the earlier years of the present century. His interest in the International 
Institute of Agriculture dated, from the days of its foundation, and latterly 
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lie was one of the most active and devoted members of the Permanent Com¬ 
mittee . 

578. Prof. Aegis Gross, director since 1904 of the Landes-A ckerbau-und 
Flachsbereitungs-schule of Schonberg, Moravia, and member of the Govern¬ 
ment Adjudicatory Commission for agricultural instruction, on which he did 
most valuable work, died on 15 March. 

579. Prof. Eduard Hacked, the eminent Austrian professor of Agronomy, 
died at the age of 76. His works on plant classification are renowned. His 
fine herbarium was acquired several years ago by the Viennese Museum of Na¬ 
tural History. 

580. Prof. S. C. Hareand has been appointed Head of the Department of 
Genetics on the staff of the Cotton Research Station of the Empire Cotton Grow¬ 
ing Corporation at St. Augustine, Trinidad. ( Tropical Agriculture, Vol. Ill, 
No. 4, 1926). 

581. Bare S. Haskeee of Tulane University formerly an official of the 
United States Department of Agriculture, has been appointed Director General 
of Agriculture for Persia. 

582. A biographical notice of Prof. Heinrich Immendorff, director of the 
Institute of Agricultural Chemistry in the University of Jena, of the Thurin- 
gian Regional Institute for Agricultural Research, and of the Observatory of 
Pluvial Hydrography at Vacha on the Werra, appears in the Die Landwirt- 
schaftlichen Versuchs Stationen review (No. V-VI, 1926) edited by Dr. Ernst 
MjSCHE, the occasion being that of the twenty-fifth jubilee of Immbnborff’S 
work as director. The researches made by Prof. Immendoree with E. KKmp- 
SKi on Calcium cyanamide as a fertiliser, are well known, having been for the 
most part published in Calciumcyanamid als DungemitteL 

583. Counsellor Prof. Dr. Rare LinTnEr died on 12, April last. He was a 
renowned teacher and investigator of the chemistry of enzymes, particularly 
those embraced by the technology of agricultural chemistry. Since 1896 he 
had been professor at the Higher Technical School of Munich. 

584. Jacques Lore. The Journal of General Physiology has devoted one 
number (Vol. VIII, No. 4, 1926) to the commemoration of this illustrious 
scientist. A notice of the death of this physiologist appeared in an earlier 
number of this Review (No. 4, 1924) giving a list of his principal works. 

585. Dr. Careo da Marchesetti director of the Botanic Garden and the 
Natural History Museum of Trieste, has died. 

586. Prof. Gian Domenico Mayer, Professor of Farm Engineering and one 
of the most eminent of the staff of the R, Istituto superiors agmno at Portici 
(Naples), died on 10 July. Prof. Mayer gave a certain special direction to 
the study of his subject, as may be seen from his works. He was anxious that 
rigidly technical treatment, necessary for the analysis of the various divisions 
of the subject matter, should be linked with other aspects of the problems of 
farm engineering, and that accordingly the inter-dependence of the technical 
side with, economic, social questions and those of agricultural science should 
be realized.; 

587. The death has been announced of Prof. Josef Munzar formerly 
lecturer'in the Higher School of Agriculture at Briinn and later in the Academy 



CURRENT NOTICES 


726 

of Agriculture of Tabor. The Czecho-SlovaMan Agricultural Academy of which 
he was a member, publishes in its Mitteihmgen , No. 2 S Vol. 2. an article on 
Ms numerous scientific works. 

588. A loss to the scientific circles of the island of S. Domingo has been oc¬ 
casioned by the death of Sir H. Afford Nicholas, C. W. G., M. D., F. L. S. 
He was well known as the author of the “ Textbook of Tropical Agriculture 
and had done much to develop the Dominica Botanic Garden, wMch is now one 
of the most interesting of the West Indies. He was also Principal Medical Oth 
ficer of the Island. 

589. Dr. N. Hjaemar NxES$ON,for 35 years head of the Swedish Seed Asso¬ 
ciation and director of the Experiment Station of that Association at Svaldf, 
has died at the age of 69. 

590. With the death of Josef Norc on 20th March last Bohemia has lost 
an old expert in the genetics of barley. He had actively employed himself in 
the production of selected varieties of barley. The one bearing his name is 
now spread widely through Germany and lias brought to its author many ho¬ 
nours and prizes, amongst which are an honorary diploma from the Austrian 
Government (1905), a gold medal from the same Government (1906), a first 
prize in Tendon (1906). His literary works were not numerous, but his publi¬ 
cation " Ziichtung botanisch reiner Formen bohmischer Gersten auf Grand der 
erblichen Eigenschaften " (Berichte der Versuchsanstalt fur Bmuereiindustrie in 
Bohmen 1902) has remained a standard work, being a complete account of Ms 
investigations on barley. 

591. Dr. Henry Fairfield Osborn, president of the " American Museum 
of Natural History 5J has been elected a foreign member of the “ Royal Society 
of London. 

592. Cajrxo Vancouver PepER, for 22 years professor of agriculture of the 
United States Department of Agriculture and ex-professor at the Washington 
State College died at Washington on n February last at the age of 58 
years' 

593. Prof. Charges R. Richards, director of the “ American Association 
of Museums ", has been decorated with the Legion of honour by the French 
Government. 

594. Dr. Gustavo Schellenberg, lecturer on botany at the University of 
Gottingen, received the De Candolle prize of the Physical and Natural History 
Society of Geneva. 

505. The death Mas been announced of Prof. Bruno Skalweit, teacher of 
Farm management (“ Betrieblehre ") at the Agricultural Institute of the Al¬ 
bert University of Honigsberg. 

596. On 6th May 1926, at the age of 79 years, another eminent biological 
chemist died, Franz von Soxhlet Dr. phil ., Dr. med. et Chir. h. c. and 
ordinary professor of agricultural chemistry. 

■ 597. The Agricultural Society of Lombardy has also granted a gold medal 
to Ing. Carlo Sxabilini in honour of his great activity during the last fifty 
years in promoting national agriculture and particularly that of Lombardy” 

■ 59 A At Cluj, in Roumania, the death has occurred of prof. D. STEFANE- 
scu, general director of horticulture at the Roumanian Ministry of Agriculture. 
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599. Dr. Louis, TjETjbns sworn expert of the Chamber of Commerce and 
Industry of Berlin and director of the Laboratory in Berlin of the German 
Potash Syndicate died on 19th January last at the age of 68 years. 

600. Prof. Ernest H. Wilson, assistant director of the Arnold Arbore¬ 
tum ”, has been presented with the gold medal coined in memory of VEITCH 
by the " British Royal Horticultural Society He is the first American who- 
has received such an honour. 


Dott. G. A. R. Borghesani, direiiore responsabile. 




ORIGINAL ARTICLES 


SERICULTURE IN PERSIA 


Historical Sketch. 

Persia has always been considered as one of the cradles of seri¬ 
culture. It is thought that the rearing of silkworms was known 
there at the same time as in China. 

' * The industry however had only slight importance up to the VIII 
century, a period when under the influence of the Arabs it began to 
be developed. At the end of the XIII century Geneva merchants 
bought silk from Ghilan. During the XV and XVI centuries, accord¬ 
ing to D. F. Datont, numerous companies exchanging European 
goods, particularly sugar for silk and silk stuffs manufactured in Per- 
"sia, installed themselves on the shores of the Caspian and of the 
Persian Gulf. Under the influence of this trade, sericulture de¬ 
veloped rapidly and reached its zenith about 1669, with a production 
of 2 million kilogrammes of silk. Ghilan alone supplied almost half. 

Towards the middle of the XVIII century, for reasons which 
have not been recorded, production decreased suddenly to such an 
■extent that in 1750 scarcely more than 200 000 kgs. of silk were 
produced. That decrease was of short duration and in 1850 produc¬ 
tion went up again to a million kilogrammes, of which more than 
half was exported to Europe. Sericulture which was then, as these 
figures indicate, very flourishing, was hit by the terrible plague which 
ravaged Europe. Pebrine made its appearance in Persia about i860. 
Production became almost nil, in 1885 it amounted to scarcely 40 000 
kgs. 

The drop in the price of silk in the European markets only ac¬ 
centuated the disaster. The breeding of silkworms was no longer 
.successful. 1 In many regions, especially in Khorassan, at Yezd and 
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Kachan, the plantations of mulberry trees were pulled tip and 
replaced by opium poppy crops. 

Pasteur’s work having enabled the disease to be eradicated, 
sericulture was again encouraged in most silk producing countries. 

This reaction however did not touch Persia, whose silkworm seed 
producing establishments were so ravaged by the disease that in 
1867 she had to appeal to seed producers of Japan. 

About 1890 some Greek seed producers introduced experiment¬ 
ally, seed of the Baghdad breed. The results obtained being satis¬ 
factory, the importation of this seed increased rapidly in the Cas¬ 
pian provinces and began to revive on the Plateau. In 1906 close 
on 300 000 boxes were reared at Ghilan, 30 000 at Mazandaran 
and Khorassan and 4000 on the Plateau. Numerous firms instal¬ 
led suffocating and drying plant at Ghilan. There were in 1908 more 
than 70 of such installations, and during the same year about two 
and a half million kilogrammes of fresh cocoons were exported. 

This period of prosperity was only to be of short duration ; the 
war occurred, the commerce of silks and cocoons was suspended. 
The Caspian provinces, especially Ghilan, were invaded, the seri- 
cultural establishments pillaged by the revolutionaries and bolchevist 
troops. The peasants, who could no longer sell their cocoons, again 
pulled up their mulberry trees and planted rice in their place, this 
being in demand for the provisioning of the armies and selling at a 
very remunerative price. After the war it was found more difficult to 
dispose of this product and silkworm rearing was again started. 
In 1924 about 40 000 boxes were reared in Ghilan; in 1925, 90 ooo„ 
and this year the market absorbed 100 000 boxes. 

Present state of sericulture. 

The restoration of sericulture is a slow process. The silk pro¬ 
ducing industry is hampered in its development:— 

1) By the suppression of transit across Russia. 

2) By the influence of exchange and the quality of the cocoons, 
produced. 

Before the war suffocated and dried cocoons in Persia were sent 
to,Europe by the Caucasus. The low cost of transport enabled them 
to compete with cocoons from the far East,. 

The seed destined for the Persian rearing establishments also, 
came, through Batum and Baku. 
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As a result of the Russian revolution, transit was no longer per¬ 
mitted to foreign merchants, except in rare exceptional cases. 

The despatch of cocoons being made in light but bulky bales, 
they could not be transported by caravans or by motor transport 
on account of the excessive cost wdiich would be asked. Their ex¬ 
port could only be effected economically through Russia, where 
transport is by boat and railway. The market is therefore to some 
extent monopolized by Russian companies. On the other hand, 
silkworm seed consigned to Persia is now sent by devious routes, 
coming either by Beyrout. Baghdad, Kermanshah, or by Trebizond- 
Tauris. The importers owing to the great risks they run (frost, pre¬ 
mature .hatching, etc.) sell them at a higher price. At the present 
time the Persian silk producer pays a great deal for the seed without 
knowing at what price he may be able to sell the produce. 

Moreover, the high cost price of the cocoons owing to the superior 
value of Persian currency compared with the depreciated currency of 
importers (Italy, Prance) and their poor quality, causes them to be 
little in demand on the market, Japanese or Chinese raw silk is 
bought in preference. 

The rearing of silkworms only gives the rearer a very small profit. 
That it is still practised is due to the cocoons being paid for in ready 
money and to the present scarcity of money in Ghilan. Many mer¬ 
chants of silkworm eggs even advance money to the silk producers 
to induce them to buy : the amount which varies from 5 kraus to 
one toman per box is then repaid at the time of production. 

Conclusion. 

Persia is preeminently a silk-producing country, the rearing of 
silkworms being practised in all Provinces except on the Persian littoral 
in consequence of very great heat and in a few regions unprovided, 
with water or very cold. This industry can only be made pro¬ 
sperous by adoption of a thoroughly comprehensive silk producing 
policy. 

In addition to expected improvements the silk producers must 
be educated, schools and experimental stations must be set up to seek 
the varieties of silkworms and mulberry trees best adapted to the 
different regions, for the distribution of mulberry plants, creation 
of nurseries for giving every encouragement to growers, and protec-, 
ting them against sudden falls in selling prices. It should be ende- 
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avoured to make this production a household matter, that is to say 
that each person should rear a few boxes of silkworms eggs so as to 
increase his income and at the same time the national wealth, without 
however being too much affected in case of the always possible 
crisis. 


If . R. Debotjdeau. 

Director of the Persian Institute 
of Silk Seed. Teheran . 



CLASSIFICATION OF CEREALS. 


Can the; American system of classification be applied 

in Europe? 

In a paper published recently in this Review (i) it was stated, 
among other things, that the Roumanian Government was very 
deeply engaged with the question of the storage of cereals, examining 
the possibility of introducing the American system, with standardiz¬ 
ation, classification and certification. In that paper only the expe¬ 
diency of introducing into Roumania this well known and much 
boasted American system was dealt with, and it -was then noted 
that this system, so far as constructive technic and machinery 
were concerned — silos and elevators — had begun to be general 
even in Europe In centres with a brisk trade in cereals, but that as 
regards commercial technic (standardization, classification and cer¬ 
tification) it was not adopted in Europe. 

We think that it might be interesting to study the question from 
this more general point of view and to investigate the causes which 
prevent the adoption in Europe of a system of commercial technic 
which has given such .splendid results in America, 

We propose to do so, but with this object we must begin by In¬ 
vestigating the American system as a whole, without too much de¬ 
tail. The problem- which we are dealing with is mainly' one of stor¬ 
age, i. e . the concentration of stocks of cereals in the most important 
centres, classification and other operations which we shall examine 
later being only accessory operations, though also very, important. 
In America, as everywhere, the original object was purely and simply 
that of a more convenient system of storage, capable of handling 
easily large quantities of cereals at the least possible cost; it -was pos¬ 
sible to effect this by means of improved mechanism, by automatic 
unloading and weighing, elevators, etc. on the one hand and the system 

(i) Vo!. Ill, October-December, 1925: ** Situation of the Growth and Commerce of 
cereals in Roumania 
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of silos with vertical cellular compartments on the other, a system 
allowing of a more rational utilization of the accommodation so 
provided and cheaper handling by automatic unloading of the cells. 

Tills system of storing silos, elevators etc. has been introduced 
all over Europe and works admirably. 

But in America the storage system was not considered complete 
here but was made to embrace also accessory systems of commercial 
technic, namely ; — standardization, classification, certification, and 
warrantage, operations entirely independent of each other and 
especially independent of the actual system of storage. 

To avoid any possible confusion we will first of all examine 
briefly each of these operations:— 

(1) Standardization has for object the fixing each year of 
types of different quality categories for each kind, types represented 
by samples, termed “ standards ”, serving as basis for the classifica¬ 
tion of the respective cereals. 

(2) Classification has for object the sorting of the cereals, by 
kinds, into quality categories, each subdivided into quality classes. 

Classification, that is to say sorting into quality categories, 
follows the lines of the above mentioned standards, after which comes 
the subdivision of each quality category into classes; 

There are therefore several quality categories for each kind of 
cereal (wheat, rye, maize, barley, and oats), according to the province 
of origin, the kind of crop (autumn or spring sown), the colour and 
other indications of this kind, as for example for wheats :— hard or 
soft. Then, for each quality category there are several classes formed 
* on more or less recognized lines, such as the relative weight (relation 
between volume and absolute -weight, generally expressed in kilo¬ 
grammes per hectolitre), the percentage of foreign matter, and the 
conditioning, that is to say the keeping power of the goods. 

(3) Certification consists in the fact that each consignor (the 
person who deposits the cereals) receives from the management which 
receives the deposit of cereals a certificate recording the making of 
this deposit, indicating the quantity, kind, quality category, class 
and other indications of an administrative kind. 

There now conies in the essential point of the system: this certif¬ 
icate is not a document of the ownership of the goods deposited, but 
a document giving right to an equivalent quantity, of similar goods 
of' the same category and class. 

This point is very important, for owing to it the goods deposited 
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are exempted from preserving their individuality, i. e. the management 
of the warehouse is not obliged to keep the goods separate for each 
owner, but mixes them according to category and class, without 
troubling as to whom the different parts in each category and class 
belong; tills is possible owing to the fact that the management is 
not obliged to deliver the* actual goods deposited, whether on the 
spot or elsewhere, but only goods corresponding to the same cate¬ 
gory, class and conditioning. 

It is chiefly in this, and we might almost say solely in this, that 
the great advantages of the American system lie, advantages which 
may be summed up as follows :— 

1) Economy of space in the warehouse, for it is not obligatory 
to reserve cells of the warehouse for each owner even for the smallest 
quantity, or to wait until each owner has sufficient goods to fill the 
cell already engaged. By mixing the goods of several owners the 
cells are quickly filled and the charging of full rates for use of nearly 
empty compartments is thus avoided. 

2) Facilities in transport, since it is not necessary to wait the 
arrival at destination of the goods consigned, but other equivalent 
goods, already available, can be delivered. 

3) Facility of business dealings, since the risks of differences 
of guaranteed quality, quantities and of terms of transport, are un¬ 
dertaken by the management of the warehouse. 

But to realize effectively the advantages enumerated in these 
three paragraphs, there are 3 sine qua non conditions without which 
the whole system become illusory or onerous :— 

1) Very excellent transport facilities must be available so 
as to be able to meet every exigency without delay. 

2) Very large quantities must be handled , with a very brisk 
turn-over, to ensure a return on the great amount of capital invested 
without being obliged to charge the consigners burdensome rates for 
storage. 

3) A well chosen staff, exceptional both as regards profes¬ 
sional capacity and especially as regards absolute trustworthiness 
is necessary. 

It remains now’ to be seen:— 

(a) Whether the countries of Europe are lacking in system of 
commercial technic in their European organizations, and whether the 
European cereal trade is really chaotic or not. 

(b) Why European States have not yet adopted the American 
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system known as “ classification of cereals ”, if it is really superior 
to the European S37-stems. 


❖ 

* # 

Contrary to general opinion (except of course that of experts), 
cereal trade in Europe lias an excellent organization of commercial 
technic, which though relatively old, has proved its superiority for 
European conditions and is still quite adequate to deal with any such, 
however pretentions, which have been formulated in Europe. We 
speak, of course, exclusively of the commercial technic side. Let us 
now see what this commercial technic in the European system is. 

The principal object in all systems is that of enabling the two 
contracting parties, seller and buyer, to come to an agreement with 
the greatest possible precision, even at a distance, regarding the 
different qualities of cereals offered and regarding the conditioning of 
these cereals. 

This is how Europeans long before Americans solved the problem : 

There are for qualities ;— 

(x) “ Sealed samples ”, authentic samples of the goods offered 
ate delivered and it is guaranteed that the goods delivered will agree 
with the sealed sample. In English the clause is “ as per sample T 

This method is used especially for superior qualities, since it 
enables the full value of such goods to be realized. 

In the American system, full valuation for a fine quality is im¬ 
possible, for in making quality classes it is not possible to make an 
infinite number of divisions and it is also impossible to admit special 
mention fox exceptionally fine qualities, as the goods no longer pre¬ 
serve their individuality; on the contrary, each class, even the very 
best, only represents an average of qualities admitted in the respective 
class, of which there is in each class a higher and a lower limit for ad¬ 
missibility in that class, whence it results that the higher limit will 
always be sacrified in favour of the lower limit. 

In the American system the object sought is not so much full 
valuation of the quality as that of the formation of large lots of goods 
of each class, so as to realize in this way the other advantages of the 
system; i. e. something is sacrificed on the quality in order to gain 
advantages, in handling, storage, transport, transfer, etc. 

It is certainly a question of convenience, of calculation, but in 
order' that this calculation' should show, that the American system is 
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right we should have to' consider all the American conditions, con¬ 
ditions quite different from those of Europe, 

In any case, one thing is certain, namely that the American sys¬ 
tem in no way pretends to wish, as is suggested by certain persons 
lacking knowledge in Europe, to raise the value of the qualities of 
cereals and thus contribute to the selection of qualities, such an aim 
on the contrary being achieved rather by the European systems, 

(2) “ Types — These are again samples of goods like the 
previous ones, but of a more general character than the latter, for 
in this case it is no longer a question of presenting an authentic 
sample taken from the goods offered, but only an informative sample, 
so to speak, which enables a more or les sprecise explanation of the qual¬ 
ities offered to be made at a distance. 

This method, less rigid than the previous one and always subject 
to a margin of fluctuation fixed by custom, perfectly regulated and 
mentioned in the type contracts, has especially the advantage of 
informing the markets, both home and foreign, regarding the dif¬ 
ferent qualities of cereals produced in the country in the respective 
year. These type samples ” have on the other hand a more or less 
fixed character, generally for dealing with one season’s crop; goods are 
always so described by each selling firm and it is enough to mention 
this number in offers, correspondence or contracts. 

(3) “ Special indications — In this case the samples are 
replaced by a description of the category of quality, giving 
origin (province, region, district) colour, etc. and indicating the weight 
per hectolitre and the percentage of foreign matter all according to 
guarantee or taken as basis of the agreed price, compensating re¬ 
ciprocally for excess or deficit. 

Generally this method is used in combination with the previous 
method, that is to say the type samples with special indications . 

(4) “FAQ”. — Word composed of the initial letters of the 
three English words “ fair average quality ” but it is customary to add 
“ generally recognized at the time and place of lading ”, as the average 
quality may vary according to the region of origin, and according to 
the time. This method, being in use in international commerce for 
the bulk of the cereals sold, is very interesting, as it is especially 
the qualities 1 without special pretentions which form the bulk of 
imports and exports. But what is especially interesting in this method 
is the means of determining the " fair average quality at the place 
and time of lading ” that is to say the control of this determination. 
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The control is done by means of " standards 99 that is to say type 
samples taken from the cargoes of different origins for each month ; 
there “ standards ” are taken by agents of the corn exchanges and 
kept at the disposal of interested parties in case of need. 

These “ standards ” are certainly the origin of the American 
classification; but, nevertheless, these two things should not be 
confounded, for the standards ” which we are now dealing with 
have only as object a basis of control in case of doubt or dispute, 
while the standards in the American system are type samples serving 
as basis of classification, that is to say for the distribution of the goods 
in groups of categories and quality classes. The standards with which 
we are here dealing exist not only for cereals but also for a number 
of other goods, especially for textiles, and it is only in this sense that 
the idea of standards generally spoken of in the commerce and 
industry of many articles should be taken. 

* 

* * 

As regards the conditioning of the goods, that is to say the keep¬ 
ing power or shall we say, the sanitary condition of the goods, the 
following three clauses are in use :— 

(1) Good merchandise sound and dry. -— Every cereal, to be 
considered as good, sound and dry, should on handling give the 
sensation of being cold and free from moisture; the slightest temper¬ 
ature which does not feel cold to the touch indicates the start of 
fermentation. 

(2) Such as it is, is a clause which indicates that the buyer 
accepts the goods with the conditioning such as it is, that is to say 
that the buyer takes the risks of conditioning on himself. How¬ 
ever custom, which is always conceived in a spirit of equity and has 
its basis on reciprocal loyalty, adds: — (the goods should be sound 
at the time of lading). 

(3) “ Rye-terms ” or rye clause (“ slight dry heat to be considered 
as good ”) means in usance that certain cereals heat during transit, 

but being sound and dry cool easily when they are placed in the open 
air. This is especially the case with rye, whence the expression “ rye- 
terms ”, but it occurs also with maize, for which reason shipments 
of maize are almost exclusively dealt with under this express clause. 
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From what has been said we are easily convinced that:— 

(i) There exists in Europe and elsewhere, as well as in America, 
a system enabling agreement to be reached with precision at a dis¬ 
tance regarding the qualities of goods and their conditioning. 

2) This system, which -we may call the European system, is 
less rigid than the American system and it moreover permits the 
full value being given to superior qualities, so that it may therefore 
rather encourage the selection of cereals. 

(3) In the American system quality is partly sacrificed to 
advantages gained' by other sides of the system:— promptness in, 
delivery, economy of space, facility of transfer. 

In this manner we have answered the first of the two questions 
which were formulated above namely :— 

(а) Whether the countries of Europe are lacking in system of 
commercial technic in their European organizations, and whether 
European cereal trade is really chaotic or not ? 

The above notes offer an explicit answer thus :— The cereal 
trade in Europe is by no means chaotic; it has a system of commer¬ 
cial technic which was formed and improved successively in accord¬ 
ance with European methods, means and exigencies. 

As regards the second question formulated above :— 

(б) Why European states have not yet adopted the American 
system known as “ classification of cereals ”, if it is really superior 
to the European systems. 

Although the reply might be deduced from what has been explain¬ 
ed above, we consider it useful all the same to insist more fully on this 
point to avoid all possible confusion. First of all it must be clearly 
noted that in the American system there are two perfectly distinct 
parts: — the contraction and mechanism part (silos and elevators) 
on the one hand and the commercial technic part (standards, classes 
and certificates) on the other. 

The former is a question of storage, while the latter is simply a 
question, of commercial technic. 

The summary description of the American system given above 
shows that the first part, that of storage, can exist alone .without the 
second' part. 
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The converse does not hold good. The second part, that of 
commercial technic American system (classes and certificates) cannot 
exist and would have no reason for existence without the first part. 

But that is not to sav that another system of commercial tech- 
nic cannot exist and function independently of the system of storage. 
Proof of this is furnished by what happens in Europe,, where the com¬ 
mercial technic, very well organized up to the minutest detail, func¬ 
tions quite independently of the system of storage, very varied and 
often precisely identical with American storage silos and elevators. 

In these conditions a question very naturally arises:— With the 
introduction of storage silos and elevators on the American system in 
large numbers into Europe, why w r as the European system of com¬ 
mercial technic persisted in ? Why w r as the second part of the Amer¬ 
ican system obstinately rejected ? 

The answer is very simple:— Because the conditions both of 
agriculture and commerce and the means of transport in Europe are 
entirely different from those in America. 

Nor should it be thought that it is for lack of large quantities of 
cereals to be handled that countries in Europe are indifferent to the 
American system ; this might be true for certain European countries, 
but not for all. 

The following table show that there are countries in Europe 
without classification, with a higher production of cereals than that 
of certain countries of irinerica having the classification system ; such 
is the case of Germany and France compared with Canada, each of 
these two countries having a higher production than that of Canada. 
But what is still more characteristic is that France has a foreign com¬ 
merce in cereals almost as large as that of Canada, w'hile that of Ger¬ 
many is more than three times as large without having felt the ne¬ 
cessity nor even the utility of introducing classification of cereals. 

Great Britain, which has a relatively .small production, has a 
foreign trade in cereals more than three times as great as that of the 
United States or of Canada. It must not be thought that a distinct¬ 
ion is obligatory in this respect between importing and exporting 
countries for cereals; the proof of this is furnished by the United 
States which, with their enormous production of over 1000 millions 
of quintals, only exported about 3%, the classification of which is 
mainly for home trade. Canada only exported 20 % and Roumania 
exported 48 % of her production. 
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Table I. — Average igog-igi3 in quintals. 


Countries 

Grains 

Production 

InSports 

Exports 

Germany . .. 

Wheat 

40 430 840 

24 2x7 XO9 

3318357 


Rye 

101 31S 075 

3 S93 220 

7940578 


Barley 

30 402 183 

30 828 567 

26 005 


Oats 

86 186 182 

5 569 857 

4156 356 


Maize 

73 r 250 

8 169 208 

399 


Total 

259 068 530 

72 677 961 

15 441 695 

France . . *. 

Wheat 

88 626 740 

10 388 937 

47 603 


Rye 

13 335 930 

527 4 2 4 

6 888 


Barley 

11 501 564 

1376643 

X73 01 7 


Oats 

53 482 672 

3 972 37i 

16 887 


Maize 

5 661 834 

4 745 954 

25 315 


Total 

172 618 740 

21 oxx 329 

269 710 

Great Britain and Northern 
Ireland . 

Wheat 

15 874 779 

52 488 x6S 

205 987 


Rye 

12 622 698 

411367 

x 692 


Barley 

10 866 439 

2X 948 


Oats 

23 551 816 

9 15* 1/9 

171 275 


Maize 

— 

2X 135 503 

344 698 


Total 

1 

52 049 293 

94 052 656 

745 620 

Roumania . . .. 

Wheat 

23 s 93 233 

48 185 

13 3&2 640 


Rye 

x 188 441 

9 536 

903 477 


j Baxley 

5 440 52S 

x6 991 

. 3 525 335 


Oats 

4216174 

7623 

1 566 887 


Maize 

: 2/ 302 8l0! 

. 

; 60 242; 

9 897 2S1 


Total 

62 041 i 86 i 

142577 

29 255 620 

Canada * . . „ . 

Wheat 

53 647 7S6 

55 363 

20 207 138 


Rye 

531 980 

787s 

26 729 


Barley 

!■ 9857335! 

18306 

x 047 228 


Oats 

54 237 610 ! 

12 941 

x 8x6 277 


Maize 

4 393 719 

2 655 059 

4 349 


Total 

f 1 

I 

122 668 430 

2 749 547 

23 xox 721 

United States, . 

Wheat 

187 819793 

255 876 

14 5x0 438 


Rye 

9 168 085 

— 

145 345 


Barley 

40 237 182 

— 

x 627 879 


! Oats ‘ 

; 165 965 468 

632 820 

x 189 603 


Maize 

I 688 967 478 

751 7x4 

XI oxo 736 


Total j 

i 1 092 158 006 

x 640 410 

28 484 oox 
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Bat the most characteristic example is furnished by Germany 
which has a very high production (260 millions of quintals) and at the 
same time a very appreciable foreign commerce in cereals, both as 
imports (72 600 000 quintals) and as exports (15 500 000 quintals) 
while Canada exported 23 000 000 quintals and the United States 
28500000 quintals in round numbers (1). 

Germany has then a very large home trade in cereals, in short 
she contains, more than any other country in the world, all those 
elements which might seem to justify the introduction of the system 
of classification of cereals, and yet she has abstained from doing 
so. What makes it all the more interesting for our thesis is that 
Germany is not a country which has neglected the problem of storage 
of cereals, on the contrary she has made further progress in the matter 
than any other country in Europe. 

Germany has encouraged associations for storage of cereals in. 
every way, and it is owing to such encouragement that there are at 
the present time in Germany a very large number of warehouses 
for storing cereals, for the greater part on the silo system and all 
having quite modem elevators, cleaning apparatus, etc. 

Despite ail this apparatus and plant and despite even its orga¬ 
nizations, which make it easy for cereal producers to have sales in 
common, Germany, which has all that could be desired in this res¬ 
pect, has resisted the temptation to introduce into her country the 
commercial technic of the American system represented by the 
classification of cereals. 

If such is the situation for Germany', all the more reason for other 
countries, finding themselves situated in less favourable conditions 
for an American system, to abstain from that system in spite of the 
magnificent results which it has given in America. 

This once more proves that what is excellent in America is not 
always practical in Europe, seeing that circumstances and means are 
quite different. 

E. M. Brancovici, 

Professor at the Academy of Com - 
mercial and Industrial Research 
of Bucharest. 

(?) As is seen in the statistical tables given above (taken all from the Yearbook of Agri¬ 
cultural Statistics of the International Institute of Agriculture of Rome) we have taken 'the 
averages of five pre-war years, since the post-war situations are everywhere more or less 
abnormal. 



SCIENTIFIC MANAGEMENT OF AGRICULTURAL LABOUR* 
ITS DEVELOPMENT IN GERMANY AND ITS INTERNA¬ 
TIONAL IMPORTANCE. 


The last century was one of enormous progress in German agri¬ 
culture, a fact too well known to need further demonstration here. 
Equal progress was made in other countries. No doubt one of the 
causes was the development in agricultural science. The father 
of agricultural science in Germany, Albrecht Thaer, pointed out 
that agriculture can be regarded either as merely physical work, or 
as an art or as a science. But even to-day agriculture still lacks 
scientific application, and agricultural science itself still requires 
considerable development. This development how-ever depends 
itself among other things on the state of agriculture at the time, the 
general economic position, and the degree of development of science 
in general and of natural science in particular. Many of the great 
advances in chemistry, in physics, in zoology, in botany, in the science 
of heredity, organization and other spheres have found expression in 
important developments in agriculture. In this place we shall only 
mention, from among scores of others, two names whose scientific 
work has benefited the whole world, Justus Liebig and Gregor Mkndbe. 

The attention paid to the different branches of agricultural 
science at different times has been very different. So long as it was 
merely a question of increasing the yields, the conditions being such 
that increased gross yield meant increased net yield, the branches of 
agricultural science which received the greatest attention were the 
natural sciences e. g. plant-structure, cattle-breeding; etc. In time 
of bad prices more attention had to be paid to the economic side of 
agriculture and aid was sought in economics. 

The consideration given by agricultural science to the problem 
of agricultural labour was also very different at different times. Thus 
Thaer in his standard text-book "Grundsatze der rationellen Landwirt- 
schaft L when considering the general question of agricultural labour, 
deals very fully with the problem of the skilled labourer. Similar^ 
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Johann Heinrich, von Thunen, treats in his Xsolierte Staat ” very 
fully of the problem of labour and wages, hater this side of the prob¬ 
lem was again neglected and plant-structure and cattle breeding 
again came to the front. It was not till the eighties that two author¬ 
ities on agricultural management von der Goetz and Pom laid 
stress on the human factor again. The latter also made the first and 
a very successful attempt indeed at a practical and scientific analysis 
of human labour. Again recently it was Aereboe who, as in other 
works too, in his Landwirtschaftliche Betriebslehre ”, emphasized 
the importance of the human labour problem in agriculture and 
made useful suggestions. He suggests that nine-tenths of the problem 
of agriculture consists in the management in human material. 

Before the war in Germany much attention nsed to be paid to 
the problem of agricultural work by the management section of the 
German Agricultural Society, and the chief of that section, Oekono- 
mierat Dr. Stieger never lost an opportunity of impressing on hearers 
its importance, when speaking at any one of the many travelling exhib¬ 
itions. It was also he who first made an attempt to form this prob¬ 
lem of agricultural labour into a separate and distinct section of 
agricultural science, and his ideas on this subject can be found in 
his book “ Der Mensch in der Dandwirtschaft ” published in 1922. 

All this very promising work in Germany suffered a setback dur¬ 
ing the war. In 1919 the author of this paper gave the lead in start¬ 
ing experimental work on the agricultural labour question, making 
use both of the work of Frederic W. Tayeor and of the psychotecli- 
nical methods employed for years in industry. But for this type of 
work both an experimental farm and a scientific institute were neces¬ 
sary. This need was soon supplied by the Government of the Free 
State of Saxon3 r , who not onfy offered but also equipped the Pomm- 
ritz estate and thus made possible the work of Prof. D reitzkx, whose 
name soon became famous in Germany and abroad. The aim of the 
author at that time was to improve all kinds of agricultural work by 
exhaustive scientific studies, and then, making use of the results thus 
obtained, to educate and train the agricultural worker accordingly. 
This work did not remain confined to Pommritz, for soon it was also 
begun at Dandsberg a. Warthe, Konigsberg i. Pr,, Stettin and by many 
practical farmers who got interested in it. A small journal also be¬ 
gan to be published, as can be seen from the bibliography at the end 
of this paper. Scientific employment of agricultural labour began 
to be included in the curriculum of many colleges, and there is no 
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doubt, that its neglect for so man} r years will be more than compen¬ 
sated by a very rapid development in the next few years, for which 
the action of the colleges will be largely responsible. Agriculturists 
were at first sceptical, but are now convinced apparently of its sound¬ 
ness and are readily apptying its principles. In a few years time some 
of the results and ideas of its science will be shewn to be for the common 
good of agriculture. The importance of its stud}/ is enhanced very 
considerably by the knowledge that its results may enable us ultima¬ 
tely to reduce very considerably the wages bill, the largest item in 
general working expenses, of which it seldom forms less than 30 % and 
often more than 50 %. 

As in other branches of agricultural or other sciences further 
development depends on international effort, which implies a certain 
give and take between nations, and I have no doubt that the German 
scientist will worthily fulfil his part. I shall now attempt to give a 
brief account of what appears to me to be the specific German, and 
the general international problem. Though we shall concern ourselves 
mainly with plrysical work, we must not forget that there is hardly 
any work which requires greater mental effort, and that in any case 
physical and mental effort is closety related. 




Competent work can only be done by the competent. Hence 
the first and last problem and the very basis of the matter con¬ 
sists in the creation and preservation of a suitably competent and 
skilled rural population. But in Germany, as in other industrial coun¬ 
tries, a process very alarming for agriculture has been taking place 
in the last decades. The quantity and quality of its rural population 
has been constantly diminishing ? thus, while in 1882 the, land and forest 
workers in, Germany numbered 3,975,2045 in 1907 they were only 
3,388,892 strong, including 387,329 aliens, showing a' decrease in 
rural population of very nearly a million, which must be considered 
as a very serious loss to agriculture especially when thinking of fu¬ 
ture sources of labour. According to Hainisch's “ Die Landflucht ” 
the same has been observed also in other countries. 

The' rural population must be physically, mentally and morally 
fit, and hence it appears to me that racial hygiene will have to be our 
first auxiliary science. That undesirable leakage of emigration must 
be absolutely stopped, and its opposite must be aimed at. No doubt 
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it would be an excellent thing if we could apply to man the ideas ap¬ 
plied and tested in the case of animal breeding; in fact the marriage 
laws of the different countries are modest attempts in this direction. 
Propaganda might achieve much. 

For the proper judgement of the human body and its abilities 
we must get a fuller knowledge of its anatomy and its mechanics. 

It lias to be taken into account that the upbringing and rearing 
of the young in country districts is not such as to result ultimately 
in a healthy and strong man, even granted the best hereditary pre¬ 
dispositions. Thus infantile mortality in the country is much high¬ 
er than in the towns. But proper rearing is not only of importance 
for the proper building-up of the body but in the last instance, it also 
determines that body’s ability for work. If only for that reason 
alone our problem will have to concern itself with nutrition and there 
can be no doubt whatsoever that its study, particularly in times of 
highest mortality, in the different countries and localities will lead to 
important conclusions. Just as we cannot judge properly the human 
body without an adequate knowledge of anatomy, so, in the study of 
the problem of nutrition we shall have to make use of physiology and 
of the physiology of nutrition in particular. Undoubtedly it is just 
Us important for man as it has rightly been considered to be for 
animals. 

But skill as well as physical strength is essential to the agricultural 
labourer especially with the advance in quantity and quality of ma¬ 
chinery 7 used. That skill must be gained by appropriate bodily 
exercises, and the introduction of the spirit of sport into agriculture 
will help much in increasing the pleasure of work. 

The prevalent view, not confined to Germany, has been that even, 
the feeble-minded are suitable for agricultural work. And as 
.Hainisch tells in one of his books, in some districts of France the 
healthiest and cleverest children emigrated to town, while the weak', 
physically and mentally, stayed in the country and w r ere absorbed into 
agriculture. Yet as a matter of fact there is hardly a profession 
which calls for so many abilities, so much knowledge and understand¬ 
ing as agriculture. The intelligent worker will always find scope for 
his intelligence in agriculture. Unfortunately, however, the rural 
population is provided with schools and other educational facilities 
on a much poorer scale than the urban population, and very much more 
still remains to be done in Germany for the land worker by improve¬ 
ment in educational facilities. 
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Any, even the simplest, agricultural work is performed not only 
with the body but also with the heart and soul. Where there is no 
love for the work, there can be no pleasure derived from it, and no pro¬ 
per will to work can exist. The will to work is the motive power, the 
steam, without which even the most perfect engine cannot function. 
Much will also have to be done in this direction to improve the human 
material Though education, which must start early, can help much, 
yet its powers are somewhat limited, since it can never completely 
eradicate a hereditary inclination to laziness. And so psychology 
appears of paramount importance, and on experimental psychology 
we shall touch later. 

The size of the farm has a considerable influence on man and his 
work. Where the farm is small, a man is closely bound up with it 
and the soil, and where the labour is provided by the family the in¬ 
terests of all are the same. But, as the size increases more and more, 
outside labour has to be employed, lacking an}^ natural interest in the 
farm. That interest must therefore be artificially created and main¬ 
tained. With increasing size it becomes increasingly possible to use 
machinery, and to employ special workers for special work, and to 
introduce a division of labour. The small sized farm is handicapped 
in all these respects, and no amount of co-operation wall overcome 
this handicap. However, it is not true that this particular science can be 
only or mainly of advantage to the large sized farm, though its benefit 
to a smaller farm may take another form. This is of the greatest 
importance to Germany, where three-fourths of the total cultivated 
land is in the hands of the small or medium sized farmer. 

It is just the ordinary manual work which has so far received too 
little attention, and I do not doubt that much of it could be improved 
with a resulting increased productivity. If manual work is of the 
greatest importance on the small farm, its importance is not much 
diminished, despite introduction of machinery, also on the big farm. 
These considerations will hold good in other countries. True the in¬ 
tensity of working will make a difference, e. g. the big American wheat 
farm can use a greater proportion of machinery. And the more one 
passes in the direction of crops needing intensive cultivation e. g. po¬ 
tatoes, turnips etc., the greater becomes the need for employing ma¬ 
nual labour. It wmuld be very desirable to get,' by means of interna¬ 
tional comparisons, information as to requirements of labour at farms 
of different sizes and under different systems of management. To 
make such figures comparative the work would have to be carried 
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out under the direction of some central authority, and a lead In this 
respect from the International Institute of Agriculture would be 
welcome. {*) 

No doubt the most important branch of agricultural science 
still remains the performance of agricultural work, i. e. the relation 
between man and the object of his work, whether through the inter¬ 
mediary of tools or machinery, or not. Agricultural work, even in Ger¬ 
many alone, and no doubt much more so in other countries, is very 
varied. This can be partly accounted for by different climatic and soil 
conditions, by the different systems of management, by the different 
types of work to be done and no doubt by the human element and the 
different level of civilisation attained at any given time. In many 
cases however, in fact, generally, the above explanation does not ap¬ 
pear satisfactory or sufficient, when one considers the simple hand- 
tools, hoes, shovels, scythes, forks etc. which are used in the most 
diverse forms for the same work in different places, or again the 
plough share. General geographical investigations however on some 
of these tools, e. g. rakes and spades, carried out in Germany lead 
to the conclusion that, it is not as would appear, an adjustment of 
the tool to the conditions of work, with which we are here dealing, 
but that use is here rather a ■ question of tribal peculiarity. More 
exact and local investigations showed that often in a very limited 
space e. g. tw r o neighbouring villages we find the greatest diversity 
in tools employed for the same purpose. 

These deviations and peculiarities become even more striking 
when one considers the process of working itself. Although mechanis¬ 
ation of industry b} T the introduction of elaborate machinery or other 
similar arrangements may lead to success In some cases, still we must 
not neglect the simple hand-tool. And let It be said here to the credit 
of the industrial investigator that he does not forget it. Undoubtedly 
among the great variety of different tools in use, there are some pe¬ 
culiarly • suitable for a given type • of soil or for a given kind of fruit 
and this can always be found out by comparative working experiment's 
and by general observations. Investigations on these lines, has been 
begun in Germany but on account of its difficulties it will take some 
time. 

This problem will have to be dealt with internationally. It 
would be instructive to make an inventory of the different tools used 

* This has now actually been undertaken by the institute, Ed. 
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in the different countries, and to form somewhere a permanent col- 
lection of illustrations and descriptions. Who could give a better lead 
in this work also than the International Institute of Agriculture ? 
Later on perhaps a collection of the different tools themselves could be 
formed. If a start were made in a number of different countries there 
would be greater hope of ultimate realisation of our aim. I should 
also like to draw attention to the great difference in the materials 
used for making these tools as well as to the differences in weight 
between them. Too heavy or too light tools tend to inefficiency. 

Machines and bigger tools differ also in this respect from the small 
hand tools, that they are very often produced on a large scale in works, 
and thus may become products of international trade. But their 
importance does not lie even in this or in that they perform the work 
for which they w r ere originally designed, but, in the fact that they do 
the work with very little human effort. 

Now how ate we to determine the different degrees of useful¬ 
ness of the different tools ? Only by careful study of their mode of 
working. In this we shall have to make use of previous psychol¬ 
ogical work, in its application to industry, and mainly that referring to 
time, movement and fatigue. This work can be carried out in one 
of two ways. Either, with the aid of the simplest tools in practice, 
or with the aid of the most up-to-date scientific apparatus in specialty 
equipped laboratories. In practice, however, we shall confine our¬ 
selves, in most cases, to the elimination of the inappropriate e. g. the 
elimination of wrong movements etc. Investigations carried out so 
far in Germany prove, that just as tools can differ very considerably 
over a very limited area, so can the modes of doing different tasks e. g. 
the binding of wheat, planting of potatoes, etc. These differences, 'which, 
can only be explained by habit and origin, find expression also in prac¬ 
tice, namely, in differences of work done. Only lack of space prevents 
ine from quoting many examples, and no doubt many will occur to 
any practical farmer. 

Investigations of the different agricultural tools and of the dif¬ 
ferent modes of doing tasks shows how much more has still to be done 
for the perfection of the different, separate, agricultural tasks. But 
we must again proceed from analysis to synthesis, and, considering 
the totality of the agricultural tools, investigate first the different 
separate processes of working, and then compare them with each other. 
Thus it is possible to cut corn with a sickle but also with various types 
of scythes or mowing-machines. Binding and carting again can be 
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performed in different ways. The planting of potatoes too shows 
considerable differences, whether it be in the inode, of preparing the 
field, or in differences of tilling implements used or lastly in the 
different ways of planting, by machine or by hand. The same diffe¬ 
rences are seen in every kind of agricultural work and probably apply 
in every country. These different modes of working are also a very 
important field for our investigations, which will have to be carried 
out with the aid of the above mentioned auxiliary sciences. 

Besides very careful time observations the cinema will be a great 
help in this work, for, on the one hand it will enable us to gain a deep¬ 
er insight into the different agricultural processes, and outlie other 
it will be a very important educational aid, illustrating the correct 
methods of procedure in the different types of agricultural work. I would 
suggest, therefore, that the International Institute of Agriculture 
should form a collection of suitable films and photos, and by reciprocal 
exchange and lending make them available to workers in this field. 
In addition there would have to be available the results of working 
studies with a description of all the circumstances in which they were 
carried out. These external circumstances or so-called geopsychical 
phenomena are of the utmost importance. 

The mode of farm operation employed is elosety related to the 
size of the farm. To choose a very simple example. As the size of 
the farm increases the tillage which was originally done by hand 
begins to be carried out by oxen, the next size demands horse labour, 
till in the end we get to motor or steam power. Every kind of work 
will have to be reviewed separately, and, by taking into account all 
the existing circumstances, we should by suitable comparative ex¬ 
periments be able to achieve further progress. 

The amount of work to be done is largely determined by the form 
of the farm, and the form depends to a large extent on the habits of 
living of the people. Where every one lives separately on his own 
farm some distance awa} r from others, the farm is usually an unin¬ 
terrupted whole with large easily worked divisions. Where, however 
men prefer to live in small or large or very large villages, the position 
and the form of the fields becomes and more unfavourable. The roads 
to the furthest fields are frequently very long, and the fields are often 
so small as to be incapable of being tilled otherwise than by hand. 
Such lands, because of their separation from the worker's dwelling, 
and the unnecessarily long distance to be traversed, cause' a great waste 
of energy and therefore a poor return for the work and time spent. 
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But means of communications, roads etc. must not be forgotten as 
determining ultimately the pace of men, and the performance of the 
draught animal and scope of motor traction. On this question too 
exhaustive and exact numerical information from the different coun¬ 
tries would be very useful. 

The influence of the shape of the piece of land on the work has 
already been noticed but it has only recently been the subject of care¬ 
ful investigation in German}-. It has been found, as was expected, 
that in the case of animal traction work e. g. ploughing, the efficiency 
of the work rose with increasing distance of working but not inde¬ 
finitely, for on distances greater than 600 metres the number of rest 
stops is much greater, a fact which decreased the efficiency. For 
hoeing work short distances give the best results, but optimum results 
much depend on the general working conditions. 

The steading always necessitates a great deal of work. A conside¬ 
ration of steadings in the different parts of only one country, like Ger¬ 
many, demonstrates a great diversity of method employed. The 
explanation of this will be found both in the different size of the farms 
and in the different general conditions, but, even mote perhaps in 
the peculiar and characteristic building and living habits of the rural 
population of the given district. It would appear an obvious necessit}r 
for the internal arrangements and the distributions of the different 
buildings round the steading to be such as to help in the performance 
of the necessary work with the least expenditure of labour. But this 
is very seldom found to be the case. In the majority of cases no notice 
is taken of this permanent avoidable waste of effort. A very impor¬ 
tant labour saving service would be the introduction of suitable mecha¬ 
nical implements into the barn, shed and outhouse. This question of 
proper arrangement and equipment of the yard and farm buildings 
has of late received much serious attention in Germany, to mention 
only the suggestions of Endres in his book " Der Gutshof von 1925 
Once all concerned have realized that proper yard arrangement and 
building equipment must be also adapted to the general existing con¬ 
ditions, there can be no doubt that agriculture will profit greatly. 
'True these or similar ideas have already found expression, although, 
from a different point of view, in agricultural architecture, but there 
the question of labour has not received its due share of consideration. 
Faulty yard and building arrangements, but more still unfavourable 
position of the fields, as, pointed out before, account to a large extent 
for the excessive labour and time used per unit surface on the small 
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farm as compared with the large one. In 1907 in Germany the time 
and labour used by a 0.5-2.0 hectare farm as compared with a 100 hec¬ 
tare farm was seven times as much, while on a 2-4 hectare farm it 
was four times as much. The amount of agricultural labour perma¬ 
nently employed per xoo hectares of cultivated land was for the above 
three different sized farms respectively 94, 12 and 63. 

With the question of work on the farm is bound up that of house 
work, for in agriculture the woman’s work is of the greatest pos¬ 
sible importance. For this reason the house-work should be made 
as easy as possible, and this could be best achieved by the intro¬ 
duction of suitable labour-saving appliances. However, hitherto the 
general arrangement of the rooms and the type of the domestic uten¬ 
sils in general use have not conformed to the requirements of modern 
domestic science. But in view of the great interest which women 
in all countries display in these questions, undoubtedly here too 
much could he accomplished by international effort. 

But these questions belong more to the science of agricultural 
management, and with them we are not prepared to deal in greater 
detail here — such questions as:— how a farmer can best ensure a 
uniform labour supply all the year round, etc. . 

Much depends in agriculture on the proper use made of the avail- 
lable labour. Even the preparation of the work, first the general 
and then the special idea, determines considerably its ultimate failure 
or success. Here agriculture can learn from industry. It has been 
often pointed out that agriculture is badly handicapped by the fact 
that a sudden change in the weather may completely disarrange the 
day’s plans. If so, it is one more point in favour of my conten¬ 
tion that the day’s plans should always be made with every possibil¬ 
ity in view, so that at the shortest notice it should be possible to 
redispose the available labour and this with the least waste of time. 
In most cases it is the faulty and the badly thought out disposition 
of the labour which is the cause of the greatest waste of time, and les¬ 
sens both the work done and wages earned. One of the things which 
will help very considerably in a proper -work organisation is efficient 
book-keeping, and to the problem of devising a suitable system of 
book-keeping for agriculture we shall have to apply ourselves. Some 
very promising attempts in this direction are already in existence. 

If we have been dealing so far with the external conditions of 
work, we must now return again, to the consideration of the human 
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element. We have been investigating so far how we can increase the 
worker's knowledge of his work, also pointing out that the proper 
will to work is perhaps of not less, possibly of greater importance. We 
are justified in saying that part of the German rural population which 
works on it own property has an enormous%ill to work, while the pro¬ 
perty-less part of the population i. e. the one which sells its labour, 
though having a wall to work, has got it for evident reasons in a 
somewhat smaller degree. The question therefore arises. How 
can the will to work, and through it, the efficiency of its labour, 
be increased in this part of the rural population too ? In 
answering this we shall have to consider the farms of different 
sizes separately. Where the work is done mostty by hired labour, 
as on the large farm, the interest in the work will have to be raised and 
maintained by economic means i. e. by the use of a suitable wages sys¬ 
tem on a sliding scale. The piece w r ork system of wages, especially 
in the form of the Pensum pramienlohnes (work bonus) system is 
being used to an increasing extent in German agriculture, and is no 
doubt very suitable as an incentive to a greater effort. However, it 
is a very delicate idea, wffiidi will only yield desirable results in expert 
hands. Because of the constantly changing conditions it is almost 
impossible to lay down in agriculture any basic numerical relations 
between effort (work) and remuneration. Only property conducted 
labour studies with a proper knowledge of all the circumstances in 
winch the}' have been carried out can lead to success. But the suc¬ 
cess thus achieved is sometimes surprising. Cases are known in which 
simple transition from day wages to the work Bonus system led to a 
100 % increase in efficienc3 T of the work, and this, not through some 
momentary overstraining, but because of the better use made of 
his powers by the worker. The increased wage, for it is only right 
that the worker should expect and get an increased wage for an increa¬ 
sed effort, is the best means of retaining the agricultural worker at 
Ms profession and on the land. 

What is true of the worker is not less true of the farmer, although 
for quite different reasons. For, though not interested in wages as 
such, or in the systems of wage payments, yet he is intensety interested 
in the results of the work, since higher results mean for Mm .higher 
remuneration, if one can use this term. 

The success of The work depends sometimes also on the, method 
of its performance. Thus it has been found in many cases, by ob- 
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servation and experiments, that working in columns, as is still the way 
of working in many operations, reduces the efficiency very consider¬ 
ably. And this because the least efficient among the workers determines 
the pace of working. He,nce the general conclusion, that a number 
of equally skilled people if 1 more efficient than a great number of dif¬ 
ferently skilled. 

The best results are got when every one is performing the work 
for which he is best suited. The attempts to place people in occupations 
for w'hich they are best suited, or keep them out of occupations in 
which they are least useful, has led to the introduction of vocational 
tests in the case of many of the town industries. This is easy in their 
case, because industry leads to a great number of uniform activities, 
which make possible the devising of suitable standards for vocational 
tests. The matter is quite different in the case of agriculture. The 
great variety of agricultural implements makes it very difficult indeed 
to devise suitable tests for given operations, and because of this dif¬ 
ficulty vocational tests have so far received very little attention in 
agriculture. This difficulty is quite evident in the case of the small 
farm, but things are somewhat different on the large farm. Here in 
view of the employment of a certain amount of specialised labour 
e. g. at the machines, in the cattle-sheds etc., the devising of suitable 
vocational tests should not be so very difficult. Although no doubt 
the question of work will for some years to come be in the forefront 
of the problems occupying the scientific employment of agricultural 
labour, still it would be an excellent thing by international co-oper¬ 
ation to develop and devise now appropriate vocational tests. 

A further great problem will be the education fox .work. This 
must be begun early and appropriately carried out. Agriculture is 
in this respect in a much happier position than other professions. 
Attempts are being made in Germany, to provide every agricultural 
worker with a systematic professional education. If successful this 
will demand a quick provision of a large number of educational and 
experimental farm in s titutes. 

For many years attempts have been made to create a greater 
sense of well -being among the rural population by enriching and 
raising the spiritual life of the country side, for only thus can we 
create that pleasure in work, without which no true will to work 
can ever exist. In Germany much has been done in this direction 
by the German Society for rural welfare under the leadership of 
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Sohnsev. A satisfied and an industrious rural population, which not 
only supplies the town with food and work, but also constantly with 
fresh blood, fresh energy and vigorous health, is the principal source 
of national vitality of even* State. 


Prof. Dr. W. Seedqef, 

Gottingen. 
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THE SCIENTIFIC INSTITUTE OF AGRICULTURAL 
TECHNOLOGY AT KIEFF. 


In 1924 the Ukraine (U.S.S.R.) was enriched by the foundation 
of a new scientific Institute of Agricultural Technology in con¬ 
nection with the Polytechnic Institute at Kieff. 

The idea of founding such a scientific institute in the Ukraine 
and at Kieff is not very new. 

About 20 years ago a number of people who viewed with fa¬ 
vour the progress made by the Kieff section of the Russian Tech¬ 
nical Society determined to found here an Institute which should 
be able to give answers based on actual experiments to the many 
theoretical and practical questions arising in agricultural Chem¬ 
istry and technology. They considered that such an institute should 
be able to do experiments under conditions similar to those obtain¬ 
ing in, practice, and should serve as the centre of a group dealing 
with that particular branch of work for the whole district. 

To satisfy these conditions the Institute must be able to count, 
on the collaboration of a number of well equipped scientific insti¬ 
tutes and above all on an experimental Station fitted with appara¬ 
tus similar though smaller to those used in the great factories. Al¬ 
though this was a good idea whose realization would most certainly 
have played an important part in the development and progress of the 
sugar industry in Russia, it was not carried into effect until the 
revolution owing to the technical Society's lack of funds for carrying 
out the entire plan. Strange as it may seem, the Society of sugar 
growers, who, one would imagine, should have been keenly in¬ 
terested in the execution of the scheme and have felt it a duty to 
help the technical Society with the necessary funds, did not welcome 
it, and the idea was dropped. After the Russian revolution in 
the month of October the administration of agriculture became 
centralised in the hands of the respective central organisations 
of the new government, and I then raised again the question of 
setting up this Institute of Agricultural Science, 











General view of the Chemical laboratory 


Fig. 106. — General view of the library and reading room. 
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Pirate XXXI 





:g. 109. — Experimental Station: 7) Milk of lime stirrer —■ 8) Two 
purifiers — 9) Continued action saturator, E. Ehriiard’s system — 
10) Continued action saturator Pota now’s system — 11) Sulphur 
furnace — 12) Motor — 13) Automatic draining macliiue. 
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Fig, ii 3. — Experimental Station: 25, 8 Kilowatt motor — 26) 3 Fig, 116. — Experimental Station: 28) Steam boiler at pressure of 6 

Centrifuges — 27 ) Motor. atmospheres — 29 ) Vacuum pump for refining — 30) Keccptable 

Pasburg system. 



Plate XXXVI 


Fig. 117. — Experimental Station: 31) Wort 
rectifying column— 32) Refrigerator — 33) 2 
Fermentation Vais — 34) Rectifying Column 
Bareet. 




Fig. 118. — Experimental Station : 35) 
Vacuum pump for boiling potato wort 
— 36. Condenser. 


Fig. 1 iq. — Experimental Station: 37) Po¬ 
tato rasp — 38) Motor 39. Vacuum, 
pump, 
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Despite the very bad economic situation In the country, the 
idea was sympathetically received and it was decided to start the 
work necessary for its materialisation. 

Towards the end of 1919 designs were drawn up for the equip¬ 
ment primarily of an experimental Station for the sugar industry. 
The making of the apparatus was entrusted to the work shops of 
the sugar factories. The end of 1920 saw the completion of the 
greater part of the equipment, and consequently the opening of 
the experimental Station for the sugar industry took place at Koursk 
early in 1921. 

At a joint conference of the Union of sugar workers and of the 
Directors of the Sugar Industry held at Kieff in November 1921 
it was decided on my advice to found an experimental station 
at Kieff, which should be the central station in all Russia for the 
sugar industry. Thereupon the whole of Koursk station equip¬ 
ment was sent back to Kieff to be under the agricultural Techno¬ 
logy department of the Polytechnic Institute there and a certain 
amount of extra equipment was ordered. The Polytechnic Insti¬ 
tute allotted enough room in its chemical laboratory for the provi¬ 
sional installation of this equipment, until such time as a special 
building should have been put up for the station. 

Now the Agricultural Technology department of the Polytech¬ 
nic Institute of Kieff already possessed the equipment of an experi¬ 
mental Station for industrial fermentation products, and hence 
it was decided to extend slightly the original project for the orga¬ 
nisation of a research station dealing only with the sugar industry 
and to create instead a scientific research institute for dealing with 
the technology of every agricultural industry, which should cover 
all scientific experimental research on The sugar industry, the 
production of alcohol, beer, starch, molasses, vinegar, etc* 

The equipment of this research institute is' now complete and 
some idea; of its arrangements can be got from looking at the re¬ 
productions given here of 17 photographs. 

Among the machines will be seen wonderfully made models 
of those used in the factories, of which some are of, recent' inven¬ 
tion and have been first' tried at the experimental station. The 
Station is' run exclusively by, electricity and uses a special generat¬ 
ing installation. It is furnished with very excellent' measuring 
apparatus which allow of a minute control of operations ■ and of 
the' utilisation of energy. ■ ■ 
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The creation of the scientific Institute of Agricultural Techn¬ 
ology is of enormous importance to the Ukraine and to the whole 
of the U.S.S.R. Firstly this Institute will allow the study under 
conditions similar to those found in practice of many questions 
theoretical and practical of agricultural Chemistry and other bran¬ 
ches, which have not hitherto been studied and whose study in 
actual practice was often impossible for technical and economic 
reasons. 

Again the Institute will act as the centre of study for trying- 
out new type industrial machinery and new processes of produc¬ 
tion before their trial on a larger scale in actual practice. 

Finally it will serve as the focus of all the living forces of the 
country, which are devoted to the perfecting of agricultural tech¬ 
nology, by the concentration of all the scientific work and thought 
on this subject and by bringing the results of this work to the door 
of all interested. 

The Institute will also be of great international importance. 
Its staff will endeavour to make the results of their work known 
to the whole world, as has been the traditional custom of Russian 
savants. My firm conviction of its" importance to international 
science has induced me to write of its origin and equipment to the 
scientists of the world. At the same time I take this opportunity 
of asking similar institutions in other countries to help towards 
the development and perfecting of our Institute by sending us 
scientific material, models for the museum, publications for the 
library etc. The Institute will be quick to acknowledge all such 
help and will consider it a pleasant duty to give in, exchange its 
own productions as well as by publication to spread widely the 
result of its scientific researches. 


I. A. Kouctiarenko. 
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PROCEEDINGS OF THE INTERNATIONAL 
SOCIETY OF SOIL SCIENCE 


Papers . 

CELLULOSE AND ITS DECOMPOSITION IN THE SOIL 
BY MICRO-ORGANISMS, 

The literature on the decomposition of cellulose in nature is 
growing daily, owing to the fact that this substance or group of sub¬ 
stances forms the largest single constituent of plant tissues introduced 
in great abundance into the soil, in the form of animal manures, 
green manures and various plant residues. Notwithstanding the 
numerous contributions to the subject, we still know comparatively 
little concerning the organisms active in the decomposition of cel¬ 
lulose and the chemical processes involved. Since most investigators 
of soil organisms were looking for bacteria active in the particular 
processes under examination, and since the bacteria decomposing 
cellulose are rather specific in nature, the difficulties are easily un¬ 
derstood. The question of direct or indirect participation of cel¬ 
luloses in the formation of dark-coloured organic residues in the soil 
has also called forth recently considerable discussion, especially from 
the point of view of the origin of peat and coal. The following 
paper is a summary of the investigations on the decomposition of 
celluloses by micro-organisms carried out at the Department of Soil 
Chemistry and Bacteriology of the New Jersey Station by the author 
and his associates. 

Microorganisms concerned in cedeueosb decomposition 

IN THE SOIE. 

Micro-organisms capable of decomposing celluloses in the, soil 
are found among bacteria, fungi, and actinomyces. The ability 
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of protozoa and other invertebrate animals to decompose cellulose 
in the soil still remains to be investigated. 

Various attempts have been made to classify the cellulose de¬ 
composing bacteria into aerobic and anaerobic forms, thermophilic 
and denitrifying forms, but it is doubtful whether any sharp lines of 
demarcation can be drawn between the different groups, since a 
thermophilic form may be at the same time an anaerobic organism 
or may be capable of reducing nitrates to atmospheric nitrogen. If 
any division is to be made among the bacteria decomposing celluloses, 
it should not go further than the separation into the aerobic and, anaer¬ 
obic species and even here the division is not very sharp. Each of 
these two grou , s may of course contain thermophilic and non ther¬ 
mophilic forms, organisms capable of bringing about the complete 
reduction of nitrates and those that are unable to do so. The group 
of aerobic bacteria includes a number of species capable of decompos¬ 
ing pure celluloses with a varying degree of rapidity ; here belong 
spore-forming and non-spore forming bacteria, rod-shaped forms, 
spherical and spirochaete-like forms. 

Very few of the anaerobic bacteria capable of decomposing cel¬ 
luloses have been so far isolated in pure cultures, so that it is impos¬ 
sible to say at present whether these represent various forms or 
only limited groups of organisms. 

It is not a difficult matter to demonstrate the presence of aerobic 
bacteria in the soil capable of decomposing celluloses, isolate them 
and even count them or obtain approximate information as to their 
abundance in a given soil. For the study of the various organisms 
isolated by Keeeermann and his associates (8,9), cellulose-agar can 
be used. A number of organisms can be thus isolated which form a 
range of varieties, as demonstrated by a study of their cultural char¬ 
acteristics and morphology, but which can be included into two or 
three groups or species. These organisms decompose cellulose only 
to a limited extent and'can grow readily on media containing other 
sources of carbon than cellulose. However, the soil harbors various 
cellulose-decomposing aerobic bacteria, which prefer cellulose as a 
source of energy and which cannot even grow with any other carbon 
source. Ordinary agar media are unsuitable for the study and isola¬ 
tion of these organisms. Silica gel media containing cellulose as 
the only source of carbon and inorganic sources of nitrogen and 
minerals are very suitable for the. study of these organisms (2, 16). 
Pure ground cellulose is suspended in a solution containing' the ne- 
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cessary minerals in the proper concentration. The mixture is poured 
over the surface of a dialyzed silica gel plate and the excess of moisture 
is removed by drying the plate at 55°-6o°C. The plates are inoculated 
with particles of soil and incubated at 28°~3Q°C. Growth will take place 
in the form of yellow or orange spots, within 2 to 4 days, around 
the soil particles. By diluting the soil with various volumes of sterile 
•water, then adding some of the final dilutions to a series of plates, 
the approximate number of these bacteria can be determined. 

Anaerobic bacteria capable of decomposing cellulose are present 
in the soil only to a very limited extent. This can be demonstrat¬ 
ed by adding paper to the soil and introducing enough 'water to 
saturate the soil; the decomposition of the cellulose will proceed 
in a normal soil saturated with water at first very slowly. This is 
due to the fact that the fungi and aerobic bacteria (as well as the 
actinomyces), -which are very active in the decomposition of cellulose 
under aerobic conditions in normal soils are prevented from attacking 
the cellulose, whole no extensive flora exists in normal soils which would 
decompose celluloses, when the soil is covered with water. This 
flora, consisting of anaerobic bacteria has only to be developed. 
Decomposition of cellulose under anaerobic conditions will take place 
only after a month or more has elapsed. But once decomposition 
sets in, it proceeds very rapidly. When cellulose is again added to 
such an active soil, decomposition sets in immediately. Decomposi¬ 
tion of cellulose under anerobic conditions is carried out largely by 
spore-forming bacteria, with the formation of acids and gases (10). 

When cellulose, in the form of ground filter paper, is added to 
the soil and the resulting increase in the development of micro-or¬ 
ganisms is determined by the ordinary plate method (14), it is 
found that bacteria and fungi developing on the plate are both stim¬ 
ulated, but to a different extent, depending upon the soil conditions 
(17,18). As shown in Table I the addition of nitrogen to a soil re¬ 
ceiving a heavy application of cellulose brings about a decided in¬ 
crease in the rapidity of cellulose decomposition. This is accompanied 
by a decided increase in the number of fungi and bacteria. Nearly 
all the fungi decomposing cellulose in the soil are capable of develop¬ 
ing on the agar plate and,, in spite of the various limitations of the 
plate method for determining the abundance of fungi in the soil, the 
results thus obtained can still serve as an index of the development 
of fungi'due to the addition of cellulose to the soil. However, the 
increase in' the numbers of bacteria resulting from the addition of 

3 —■ Agr, mg ,, 
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Table 1 . — Influence of 1 per cent, cellulose , with and without NaNO „ 
upon the development of micro-organisms in the soil after 17 days. 


Soil 

Soil 

reaction 

NaN0 3 

added 

Fungi 

Bacteria 

(including Actinomyces) 


Start | 

End 

Start 

End 

Unlimed and manur- j 

j PH 

per cent. 

O 

87,300 

320,000 

6,500,000 

21,400,000 

ed soil. .... . j 

I 5 ' 4 

O.I 

87,300 

3,100,000 

6,500,000 

40,600,000 

Limed and tmmanur- 

| 6 *5 

1 

0 

20,000 

47,000 

7,760,000 

17,400,000 

red soil ..... 

O.I 

20,000 

290,000 

7,760,000 

47,200,000 


cellulose to the soil, as determined by the plate method, is not due 
necessarily to an actual increase in the cellulose decomposing bacteria, 
since these do not develop at all or only to a very limited extent on 
the ordinary synthetic medium used for counting soil bacteria. The 
increase in the cellulose decomposing bacteria has to be followed by 
special methods. The bacteria developing on the ordinary plate, 
as a result of cellulose decomposition, are secondary organisms which 
either decompose the products formed from the cellulose by the fungi 
and the cellulose-decomposing bacteria or which utilize as sources of 
energy the cells of these organisms themselves. 

Table II shows that the addition of an excess of water greatly 
represses the presence of fungi in the soil as well as of bacteria develop¬ 
ing on synthetic media under aerobic conditions. A direct determina- 


Table II. — Decomposition of celluloses and the development of bacteria 
and fungi in the soil , in 26 days . 


Cellulose 

NaNO s 

Moisture 
content (on 
basis of 
waterholding 
capacity) j 

Fungi 

Bacteria 

Cellulose 

added 

added 

Plate 

method 

Microscopic 
method (*) 

and actinomyces 

decomposed 

per cent 

per cent 

per cent 




per cent 

0 

0 

50 

54,400 

I | 

8,000,000 

—- 

0 

0 

100 

18,000 

0 

800,000 

— - 

0 

0.1 

50 

62,000 

I 

8,200,000 

— 

0 

O.I 

IOO 

24,700 

O 

2,100,000 ! 

16,800,000 

— 

1 

0 

50 

120,000 

3 

20.8 

1 

i ' 0 

IOO 

20,000 

0 

1,000,000 

33 *i 

1 

O.I 

50 

340,000 

4 

71,000,000 

84,2 

i 

O.I 

IOO 

20,200 

0 

17,300,000 

1 

20.6 


{*) The figures Indicate the relative abundance of fungus mycelium, as demonstrated micros- - 
copically. 
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tion of the abundance of fungus mycelium using the microscopic 
method, and staining the soil with methylene blue (6, 17) reveals a 
marked parallelism between the numbers of fungi as determined by 
the plate method and the relative abundance of 'the mycelium as 
indicated by the microscopic method. The addition of nitrogen to 
the soil greatfy hastened the decomposition of cellulose under aerobic 
conditions, where fungi and aerobic bacteria are active, but not under 
anaerobic conditions, where anaerobic bacteria are entirely concerned 
in the process. 

Various experiments established the fact that in humid acid 
soils fungi are largely responsible for the decomposition of celluloses. 
Whenever the fungi are eliminated cellulose decomposition comes to 
a standstill The elimination of the fungi can be accomplished by 
treating the soil with volatile antiseptics or heating to 65°»75° for 
1 hour. When partially sterilized soil is inoculated with fresh soil, 
cellulose decomposition takes place very rapidly, even more so than 
in untreated soil; this is accompanied by an extensive development 
of the fungi, as can be demonstrated both microscopically and b} r the 
plate methods (17). 

The fungi decomposing celluloses are represented in the soil by 
a number of genera, including Aspergillus , Penicillium, Trichoderma , 
F us avium } Verticillium , Cephalosporium , Humicola and others. The 
Phycomycetes do not decompose true celluloses. The type of fungi 
developing in the soil as a result of the addition of celluloses depends 
on the reaction of the soil, moisture content, and the nature of the 
available nitrogen. 

The actinomyces capable of decomposing celluloses are represent- 
ed in the soil by several species. Owing to the fact that these organisms 
do not grow at a greater acidity than pH 5.0 and owing to their slow 
growth, they are active in this process only to a limited extent and 
under certain conditions (17). 

Nature of cellulose decomposition by micro-organisms. — The pro¬ 
cess of cellulose decomposition can ly followed either by measuring 
the disappearance of the original , _ added to the soil or by' 
the evolution of C 0 2 in the soil receiving the cellulose in excess 
of that evolved by the soil not receiving any cellulose. 

By extracting the cellulose from the soil with Schweizer/s 
reagent and precipitating the extract with hydrochloric acid and 
washing, the amount of cellulose left in the soil undecomposed can 
be determined (3). A definite amount of cellulose, in the form of 
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ground filter paper, is added to the soil and, after various periods 
of incubation, the soil is analysed for residual cellulose. The amount 
of cellulose decomposed is found to depend on the moisture content 
of the soil, reaction and aeration, which determine the type of 
organisms participating in the decomposition processes, and upon 
the period of incubation and the amount of available nutrients,especi¬ 
ally nitrogen, which modify the quantity of cellulose decomposed 
under a given set of conditions. The controlling influence of the 
available nitrogen upon the amount of cellulose decomposed is 
readily understood when one keeps in mind the fact that the micro¬ 
organisms synthesize a definite quantity of cell substance for every 
unit of cellulose decomposed; the greater the amount of cellulose 
decomposed the greater is the quantity of cell substance synthesized 
and, since this cell substance is more or less definite in composition, 
the greater will be the amount of nitrogen and minerals required. 
A definite ratio has been found to exist between the cellulose de¬ 
composed and the nitrogen transformed by the micro-organisms 
from an inorganic to an organic form, this ratio being about 30-35 
to i, i. e. for every 30 to 35 parts of cellulose decomposed 1 in the 
soil by micro-organisms 1 part of soluble nitrogen is required. 
Since the available nitrogen is present in the soil only in limited 
amounts, the rapidity of cellulose decomposition will be controlled in 
ordinary soil by the rapidity" until which the nitrogen is made avail¬ 
able (15). Of course when the period of incubation is prolonged, 
the ratio will become wider and wider, since the synthesized cells 
of the micro-organisms will be in their turn decomposed and a part 
of the nitrogen will again be made available and will be utilized 
for a further decomposition of more cellulose. This is also the rea¬ 
son why in soils of different fertility cellulose will be decomposed 
at different rates, since the more fertile the soil the more rapid and 
abundant is the liberation of the nitrogen and minerals in an avail¬ 
able form (Table III). 

The ideas of Christensen (4) that the ability of the soil to 
decompose cellulose can serve as an index of its fertility, of NikeEw- 
ski (12) that the decomposition of cellulose in the soil is largely con¬ 
trolled by the presence of available nitrogen, of Charpentier (3) 
and Barthee and Bengtsson (i) that the favourable influence of 
manure upon cellulose decomposition, is due to the presence' of 
available nitrogen and not to the introduction or a new. microflora 
are'thus confirmed and explained. The more fertile a soil is, the 
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Tabee III. — Influence of available nitrogen upon the decomposition 
of cellulose in soils of different fertility . 


NaNG 3 added to 100 gin. \ 

Cellulose decomposed (i per cent added) 

of soil ! 

Unfertile soil, j 

6 weeks incubation 

Fertile soil, 

> 4 weeks incubation 

mgm « 

per cent 

per cent 

O 

36-9 

42.2 

25 

; 41 ‘ 7 ! 

66.7 

IOO 

| 59-7 

i ! 

97.2 


greater will be the amount of nitrogen liberated in the form of am¬ 
monia and nitrate in a given period of time. Since the quantity of 
cellulose decomposed in a given soil is in direct relation to the avail¬ 
able nitrogen, the more rapidly this nitrogen is liberated from the 
complex organic nitrogenous compounds of the soil the more rapidly 
will the cellulose be decomposed by the micro-organisms in the soil. 
This points to the futility of all the attempts made in the past to 
inoculate the soil with bacteria or other organisms wiiich decompose 
the soil organic matter more actively than the native flora. A change 
in soil conditions as a result of treatment will bring about a correspond¬ 
ing change in the flora. The introduction of a supposedly “ more 
vigorous flora ” will prove of no consequence when the soil conditions 
are not favorable for this flora. 

The decomposition of cellulose in the soil can also be followed 
by the course of evolution of 0 O 2 . This method first suggested by 
Niexewski (12) has the advantage over the direct determination of 
residual cellulose in that the process can be followed uninterruptedly 
for any length of time. The amount of CCL produced from the 
control soil is of course subtracted from the C 0 3 produced from the 
soil to wiiich cellulose has been added, the assumption being that 
the' decomposition of the soil organic matter is not influenced b3^ the 
addition of cellulose. 

The carbon liberated as CO, forms only a part of the cellulose 
decomposed. This is due to the fact that part of the carbon is 
stored away in the form of cell-substance or other synthesized ma¬ 
terials,, and part is left in the form of various intermediary sub¬ 
stances or products of 1 cell metabolism. The latter is especially 
abundant in the decomposition of cellulose under anaerobic conditions. 
The ratio of the carbon liberated as C0 2 to the carbon of the cellulose 
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decomposed will thus depend upon the nature of the organisms which 
bring about the decomposition of the cellulose. In well aerated soils 
where fungi and various aerobic bacteria are the most active agents 
in the process of cellulose decomposition, about 50 to 65 per cent, of 
the carbon of the cellulose may be liberated as C0 2 , about 30 to 35 
per cent, of the carbon utilized for the synthesis of cell substance 3 
and only about 5 per cent, left in form of intermediary products. 
Under anaerobic conditions 01113?- about 20 per cent, of the carbon 
of the cellulose decomposed may be liberated as C0 2 and a small 
amount of it utilized for synthetic purposes, while a large part of the 
carbon is left in the form of organic acids or liberated as methane. 
The results in Table 4 show the ratio between the cellulose decompo- 


TablB IV. — Decomposition of 1 per cent, cellulose by a pure culture 
of Tricoderma in sterile soil. 


Incubation 

Cellulose 

decom¬ 

posed 

Co 2 produ¬ 
ced (excess 
over con¬ 
trol) 

Nitrogen 

assimi¬ 

lated 

Dry myce¬ 
lium synthe¬ 
sized 

Cellulose 

decomposed 

Nitrogen 

assimilated 

Economic 

coefficient 

Respira¬ 
tion equi¬ 
valent 

Plastic 

equivalent 

days 

mgm. C. 

mgm, C . 

mgm. N. 

mgm. 



per cent. 

per c eni- 

7 

’ 281.9 

j 114.2 

j 

17.9 

378.0 

i 

35 * 1 j 

1-7 

40 

59 

14 

389.4 

| 179.9 

20.4 

472.0 

434 | 

1.8 

46 

54 

21 

400.0 

I 209.5 i 

! 

21.7 

429.0 

41.1 1 

1 

2.1 

52 

! 47 


sition, nitrogen assimilation, synthesis of cell substance and C0 2 evo¬ 
lution by a pure culture of a fungus (Trichoderma sp.) grown in 
sterile soil to which a synthetic solution containing a definite amount 
of nitrogen and minerals has been added. The economic coefiic- 

cellulose decomposed 
dry mycelium synthesized; 

. „ carbon of CO. liberated 

respiration equivalent 


lent indicates the ratio 


plastic equivalent 


carbon of cellulose decomposed 
carbon of mycelium synthesized (6) 
carbon of cellulose decomposed. 


Role of cellulose ' in the formation of “ humus ” in the soil. —- The 
literature of soil science is full of statements concerning celluloses as 
the mother substances of soil humus V Even .among the most 
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recent contributions to the origin of coal, various suggestions are 
made as to the probable processes whereby cellulose is converted 
into “ humus then into coal (n). Some claim that celluloses give 
rise to dark coloured substances, similar to the formation of dark bo¬ 
dies when sugars are boiled with acids or alkalies. Others claim on 
the other hand, that celluloses are decomposed completely without 
leaving any residual materials and they cannot serve, therefore, as 
the mother substances of humus A Unfortunately most of these 
claims are not based on experimental evidence, but are pure and 
simple speculations. 

As a result of numerous experiments on the decomposition of 
cellulose, under aerobic and anaerobic conditions by bacteria, fungi 
and actinomyces in pure and mixed cultures, it can be stated definitely 
that celluloses do not contribute directly to the soil organic matter or 
“ humus A Celluloses are, next to the sugars and starches, among 
the most readily decomposable constituents of the plant material 
commonly added to the soil. All soils harbor numerous organisms 
capable of attacking celluloses. These will be decomposed under 
aerobic or anaerobic conditions completely; in the first case to C0 2 
and water, in the second case with the formation of various organic 
acids and gases. No dark coloured substances are ever formed from 
pure celluloses. Practically. 100 per cent, of the carbon of the cel¬ 
lulose decomposed can be accounted for by the cell substance synthe¬ 
sized and by the intermediate and final products formed including 
the C0 2 . 

Indirectly however celluloses do contribute to the accumulation 
of organic matter in the soil ( <f humus ”) which is more or less resist¬ 
ant to decomposition. As pointed out above a part of the carbon 
of the cellulose, amounting to as much as 30 to 40 per cent, in the 
case of fungi, is utilized by the organisms for the synthesis of cell 
material. This newly synthesized substance can again undergo 
decomposition, but not completely; only a certain part of this cell 
substance is readily decomposed by other organisms. A certain 
part amounting to 20 per cent, or more of the synthesized cell 
substance is resistant to decomposition and possesses all the proper¬ 
ties which are characteristic of the soil humus A A detailed study 
of the origin, of “ humus ” in the soil, from the point of view of micro¬ 
biological processes, is now in course of publication. 
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Summary. 

1. In normal aerated soils, celluloses are decomposed largely by fnngi ff 

certain aerobic bacteria and to a lesser extent by actinomyces, 

2. Anaerobic bacteria capable of decomposing celluloses are present in normal 

soils only to a very limited extent but axe found abundantly in bog 
soils, 

3. The aerobic bacteria capable of decomposing celluloses are represented in 

the soil by a number of groups, some of which are very active while 
others bring about only a disintegration of cellulose fibres. Some of 
these bacteria, especially the active forms, cannot use any other source 
of carbon but celluloses. 

4. The fungi are represented in the so.il by a large number of species capable 

of decomposing true cellulose. The Fhycornycetes are unable to cany 
out this process. 

5. Among the numerous actinomyces found in the soil, only a few species are 

capable of decomposing celluloses actively. 

6. The type of organisms taking an active part in the decomposition of cellulose 

added to a given soil will depend upon the nature of the soil, its reaction, 
moisture content and presence of available nutrients. A set 

of conditions will favour the development of certain, organises, which 
bring about the decomposition of celluloses in preference to others, 

7. The decomposition of cellulose in the soil can be measured quantitatively 

either by the disappearance of the cellulose or by the evolution of CO, 2) 
especially under aerobic conditions. 

3 . Celluloses are decomposed completely by micro-organisms in the soil; under 
aerobic, conditions, part of the carbon of the cellulose decomposed 
(50 to 65 per cent,) is liberated as CCh, part of the carbon (25-35 
per cent.) is utilized by the organisms for the synthesis of cell substance 
and only a small part (5-10 per cent.) is left in the form of intermediary 
products. Under anaerobic conditions, a much smaller part of the 
carbon of the cellulose decomposed is liberated as CCh and is assimilated 
by the organisms, while a considerably greater part is left in the form 
of various intermediary products largely organic acids. 

9. There is a definite ratio between the amount of cellulose decomposed and the 
nitrogen required by the organisms for the synthesis of cell substance. 
This ratio is usually 30 to 35 in the case of, fungi. It becomes 
wider in the soil, with a mixed flora, and with continued incubation, 
especially in, the absence of an excess of nitrogen, due to the constant 
liberation of more nitrogen from the soil organic matter and, especially 
from the cell substance previously synthesized. 
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10. Directly cellulose does not contribute to the formation of <c humus’'’in 
the soil. Indirectly, namely through the cells of the micro-organisms, 
it does. Since a certain part of the carbon of the cellulose decomposed 
is reassimilated by the organism for the synthesis of cell substance, and 
since a part of this synthesized material is resistant -to further rapid 
decomposition, a part of this material will become an ingredient of the 
soil “ humus 

S ELMAN A. WAKSMAN, 

New Jersey Agricultural Experiment 
Station, Dept, of Soil Chemistry 
and Bacteriology. 
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PREPARATION OF A SOIL FOR PRACTICAL 
SUSPENSION ANALYSIS 


To enable us to get the most exact values for the final physical 
composition of a soil, the different suspension apparatus in use have 
been considerably improved in recent years. But not to lose any¬ 
thing from this increase in precision, one has to take all the care pos¬ 
sible to eliminate every possible source of error from the preliminary 
preparations of the soil for suspension analysis. It is this preliminary 
preparation of the soil, b} r the methods now in use, that leaves much 
to be desired. The procedure proposed by the standardisation sec¬ 
tion for amelioration in 1924 was as follows : the fine soil, of below 
2 rums., is soaked during the night and then boiled for an hour.. The 
soil so treated is then thoroughly pounded several times, with 
constant changing of water, until the water shows no turbidity: 
only then starts the real suspension method (1). It is quite evident 
that this energetic rubbing may according to the character of the 
soil introduce considerable errors, e. g., the small part-weathered 
fragments of stone, which would have kept their same composition 
undisturbed in the soil for many years, are often crushed to atoms 
by this pounding. And the same applies to silt particles and still 
finer material. In this way the final composition of the resulting 
material is quite unlike that of the original soil sample, being finer 
and much richer in clay. And this difference will be the more 
pronounced the richer the soil originally was in weathering material, 
the more closely it approached in character a definite type of soil, 
and the softer the original material was. If the soil particles are 
unaffected by prolonged soaking and boiling, it can be assumed 
that under the influence of the slow prolonged weathering in the 
soil they will keep their original composition for long enough to 
give the soil definite physical characteristics which are not the 

(1) The preparation of the soil by simple shaking without warming has, so far, not yet 
been generally accepted, and hence it is impossible to take up a critical attitude with regard 
to it. 



772 INTERNATIONA^ ASSOCIATIONS''' 

same as those produced by the same particles energetically pounded 
to bits. It is therefore not a criterion of purity of a given particle 
determination that after suspension nothing further can be rubbed 
off {especially if the products of suspension have been dried on 
the water-bath or in the hot-air oven, b e. at a high temperature !). 
To decide properly the question of purity the microscope must be 
used. 

Boiling has this advantage that the constant agitation keeps the' 
particle in an uninterrupted whirling motion, and this motion by 
rubbing the particles gently against each other rubs off the adhering 
clayey coating, without, hurting its physical constituents as does the 
energetic rubbing. But the disadvantage of boiling is that, despite 
the uniform warming of the water and soil, tension is set up, which 
may cause a disintegration of the different small stones or stone par- 
tides present, and this the more readily, the nearer the given soil 
sample originally was to the weathering zone. This also leads to errors 
varying with the character of the minerals in the soil. Boiling, of' 
a soil sample is also inadvisable because of the danger of coagulation 
of the smallest particles when the f ‘ suspension residues ” have to 
' be still further separated into their different sized particles. 

Thus boiling or strong rubbing are very similar in their action to 
the boiling of a soil sample with concentrated hydrochloric acid, as 
in chemical soil analysis, since, in both cases we are doing something 
rarely accomplished by weathering. 

The best method of preparation of soil samples for analysis would 
therefore be one, possessing all the advantages of the boiling method 
without the sources of error introduced by heating i. e. a kind of 
“ cold heating J \ By placing some soil soaking in water in a vessel 
attached to an air pump and drawing for an hour a current of air 
from below through the soil-water mixture, so as to keep the mass in 
an agitated condition, the author believes he has got very near to 
our <e cold boiling The Xopecky method of suspension analysis, 
using 25 gms. of soil, as employed in most laboratories, makes it pos¬ 
sible to use for the above preparation of the sample the usual labor¬ 
atory water-pump, unless indeed we are dealing with an extraordinarily 
coarse soil, in which case the sample must be divided up. , The <f cold 
'boiling' ” is the more vigorous and the current of air passing through 
the mixture is greater, the smaller the difference between the diameters 
of the mouth of the pump and that of the glass vessel. In addition 
the glass vessel must be capable of holding'enough water to enable a 
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FiG. 120. — Kopecby’s Coarse Sand cylinder for iS cold 
boiling” soil samples. 
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proper agitation of the earth to be kept tip, and there must be space 
enough above the column of water to make it impossible for anything 
from the water-soil mixture to be carried away by the air current. 
From among all the different vessels present in every soil science lab¬ 
oratory, the coarse-sand cylinder of Kopecky seems the best for the 
carrying out of the “ cold boiling A The illustration shows the ar¬ 
rangement of the apparatus. 

The far-end side piece, after it has been half filled with the soil- 
sample and water for soaking, is attached by means of a rubber cork 
and a piece of ordinary tubing to the -water pump (pressure tubing 
must not be used, to prevent the production of an excessive pressure 
and the smashing of the glass vessel). Through the narrow, open end, 
a constant current of air is drawn from below through the column of 
water, at suck a rate, that about 150 agitations are produced in the 
mixture in a minute. Certain rules and precautions will occur to 
■any one who has experience in suspension analysis e. g. that the nar¬ 
row, open end, shall, when filling, be closed by a piece of rubber tubing 
and a pinch cock, and opened only after the pump has started working, 
so as to prevent sucking back and choking of the narrow end by earth, 
or that water can be added to the open end when the earth shows a 
tendency to stick in the bend. This method of preparing soil samples 
for analysis has also this advantage that the apparatus can be left 
working for any desired length of time, without having to add water 
or pa}' any further attention to it. 

The correct procedure is then as follows: the fine soil is soaked 
in water and after a time the larger lumps are crushed with the fin¬ 
gers, so as to allow a better penetration of the water. After soaking 
for several hours, preferably the whole night, the soil sample is then 
treated for an hour with the air-pump, after which the suspension 
analysis is proceeded with in the usual prescribed manner., 

Although it is intended to deal with the ■ preparations for 
suspension analysis of the different, separate types of soil e. g. the 
special treatment required by humus soils, in a later and special 
paper, yet, I would point out now in a number' of soils the differences 
produced in the Kopecky suspension analysis by the different ways 
of .preparation treatment. In the work described in the table given, 
carried out by the author in collaboration with Dr. Henkel, examples 
are given not only of samples treated by the air pump method but also 
, of those treated by the boiling method but without excessive pound¬ 
ing, so that differences in results can be attributed solely, to the 
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application of heat. The results prove that the different soil- 

samples 

have behaved very differently. While some underwent very little 

change on heating others suffered considerable disintegration. 


Differences in the 

results of Kopecky y s suspensu 

m analysis 


due to differences in preliminary treatment . 



Soil 

Preliminary treatment 

Coarse 

sand 

Finesand j 

j 

l 

Silt * 

1 

Cvla 



% 

% | 

( 

% j 

% 

Alluvial sandy moor soils . . 

boiled .. 


4 j 

y 1 
7 ! 

24 

air pump.. 

72 

lb 

2 i 

IO 

Jurassic sandv soils .... 

boiled... 

8 

9 

59 

*3 i 

20 


air-pump.. 

bo 

i 4 

I? 

Marshy sandy soils ..... 

) boiled. 

19 

2I 

31 

29 

\ air-pump. 

19 

22 

34 

25' 

New Red Sandstone soils . . . 

( boiled. 

34 

58 

1 

7 


* air-pump . .. 

33 

59 

2 

6 

Oberrortlkgendes Sandy 

1 boiled. 

20 

22 

20 

3§ 

loamy soils. 

( air-pump. 

21 

23 

17 

39 

KettenkoM loamy soils. . . . 

boiled. 

20 

2S 

16 

10 

54 

air-pump.. 

15 

9 

48 

Uoess loamy undersoil .... 

boiled. 

11 

10 

27 

52' 

air-pump ... 

12 

10 

51 

37 

Keuper, clayey soil. 

boiled . 

S 

12 

26 

54 

( air-pump. 

9 

19 

32 


Alluvial clayey loamy soils I. 

| boiled. 

(air-pump. 

24 

28 

14 

19 

17 

11. 

\ 45 
j 42 

Subsoil of above. 

\ boiled. 

15 

19 

18 

| 55 

(air-pump.. 

21 

29 

j 32 

Alluvial clayey loamy soils II. 

( boiled . 

\ air-pump. 

6 

I 3 

20 

28 

17 

22 

57 

S 37 

do III.. 

jj boiled . 

17 

12 

20 

51 

\ air-pump.. 

29 

18 

21 

32 

do IV ....... . 

( boiled.. 

23 

12 

*3 

52 

(air-pump. .. 

30 

14 

I 3 

43 

Clayey soils of the upper shell 

j boiled. 

6 

6 

2 b 

62 

■ limestone. 

( air-pump. 

5 

5 

7 

4 S3 

Clayey soil of the lower gyp¬ 

( boiled .. 

8 

10 

20 

62 

sum Keuper. 

(air-pump.. 

7 

11 

26 

56 

Clayey soils of the lower Rot® 

\ boiled.. 

12 

13 

18 

57 

liegenden ........ 

j air-pump. 

13 

13 

22 

52 

Keuper Mreclay. 

j boiled .. 

i 

34 

33 

58 

59 

1 

2 

7 

6 


A. ' 
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V. Nostitz, 
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BACTERIOLOGICAL METHODS 
FOR THE INVESTIGATION OF SOIL FERTILITY. 


During the infancy and early stages of soil bacteriology in the 
later decades of the nineteenth century, great expectations were 
aroused as to the information that this science might give on the con¬ 
ditions of soil fertility. However as these expectations were subject 
to some disappointment, the whole question is now made the object 
of more sober consideration. Still we must not infer that scientific 
research has lost interest in that branch of soil science — on the con¬ 
trary— all over the world, the numerous and important problems 
which soil bacteriology?' presents, are being made the subject of careful 
study, especially those dealing with the relation of soil microorgan¬ 
isms to the chemical and physical factors governing soil fertility. 

Two main directions are followed : i) Floristic research (quali¬ 
tative and quantitative studies on the composition of the soil’s mi- 
crofiora), and 2) Physiological research (studies on the changes in soil 
matter). 

1. Floristic Research. 

The determination of the soil content of microorganisms — the 
basis of all study along this line in the early days of soil bacteriology 
— was almost completely abandoned after 1902, when Remy introd¬ 
uced experiments in quantitative decomposition. However of late the 
former method has been largely resumed, not only as an auxiliary 
but also as a comparatively independent method for studying soil fer¬ 
tility. It was with this method that Hiltner and Stoermer (1903) 
and Russell and Hutchinson (1909-12) made their fundamental 
studies on partial sterilization of soil, while a number of other invest¬ 
igators —■ Fabricius and Fbxlitzen (1905), Egberding (1909), Temple 
(1911), Fisher (1909-1911), Bear (1917) — to name only a few — 
have used it for the study of the influence of lime, stable manure etc. 
on the microfiora of the soil. Later H. J. Conn (1910-22) developed 
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the counting method to a very considerable degree and combined 
the plate counting method (using synthetic media of a well defined 
chemical composition) with a method for direct microscopic counting 
of micro-organisms, in soil suspensions. Even though the results of 
these two methods are far from identical (the direct counting method 
gives 5“20 or even 40 times as high figures as the plate counts, a 
result partially confirmed by Whittles (1923) and Winogradsky 
(1925), the results were constantly found to run parallel when, different 
soils were compared or when the number of microorganisms was in¬ 
creased by adding stable manure or other organic matter to the soil. 
The determination of the number of bacteria thus becomes, if not a 
picture of the total soil flora, at least an index of the bacteriological 
condition of the soil. Conn has chiefly used his methods for the study 
of the composition of the soil micro-flora, the seasonal variations 
in the numbers of bacteria and the relative importance of various 
groups of soil bacteria in the transformation processes in the 
' soil. Quite recently the plate method has been further developed 
in England by Thornton (1922), and Fisher, Thornton and Mac¬ 
kenzie (1922), and in the United States by Eipman and Brow t n (1910), 
Fred and Waksman (1922), Waksman 1922 a and 1922 b. These studies 
show among other matters, that apart from the effect of less suitable 
media of an undefined and irreproducible composition the negative re-' 
suits so often obtained by earlier investigators must be largely due to 
the following facts : The number of bacteria in a given soil is, even un¬ 
der constant external conditions far from constant; in the first place 
it may show remarkably large “ rhythmical 77 fluctuations, often within 
periods of a few hours (Thornton 1923) and secondly it varies inver¬ 
sely to the number of active protozoa and especially amoebae in the 
soil (Cutter, Crump and Sandon 1922). Furthermore as the num¬ 
ber of bacteria in a seemingly uniform soil plot varies greatly within, 
closely adjacent localities, in making investigations so many duplicate 
samples, each a composite of several individual samples, should be 
taken that the variability in bacterial numbers can be determined and 
a reliable account made for the experimental error (Fisher, Thorn¬ 
ton and Mackenzie, 1922, Waksman, 1922). Finally not only should 
the numbers of bacteria be considered but attention should also be 
given' to the other groups of heterotrophic soil organisms, especially 
actinomycetes and fungi, (Waksman, 1922). When these points are 
duly taken into consideration in connection with fertilising experiments 
in the field, it is possible, as shown by Waksman, (1922) the most thor- 
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ough student of the problem, to obtain results which show a distinct 
correlation between crop producing power and number of bacteria 
and actinomycetes in the soil. Waksman (1921) lias also worked out 
a special method for making quantitative determination of the number 
of fungi in the soil. The number of micro-organisms and especially 
the ratio of fungi to bacteria and actinomycetes may not only be 
determined by the amount of plant nourishment in the soil, but is 
also to a marked degree influenced by the reaction of the soil, the fungi 
predominating in acid, and bacteria and actinomycetes in neutral 
and alkaline soils. Our own investigations on a number of Danish 
soils have fully confirmed these facts. In another paper Waksman 
(1917) has shown that fertile soils harbour greater numbers of fungi 
both as regards species and individuals than do poor soils. The fun¬ 
gous flora shows a certain relationship to soil character, soils from 
warm and dry regions being very rich in Asftergilli, whereas the Mu- 
corales and Penicillia are the predominant forms in soils from colder 
climates, and the Trichodermae are specially numerous in strongly 
acid and water-logged soils. This has been found to a certain extent 
to hold good for Danish soils. The actinomycetes too show some 
relation to soil conditions, their relative number being high in neutral 
and alkaline soils, but in soils with a pH value below 5.0 both their 
relative and absolute number are very markedly reduced. ' This, how¬ 
ever, has not been confirmed by the Danish soils, hater on Waks¬ 
man and Starkey (1924) in a very interesting paper have shown that 
the micro-flora of soils of different fertility is differently affected by 
the addition of nutrients, and that the different effects show a cor¬ 
relation with the deficiency in plant food. Among more occasional 
observations on the positive correlation between bacterial numbers 
and crop-producing power mention should be made of the work of 
Noyes and Conner (1919) and Neller {1920). 

Note should be made in this connection of the fact that S. Wi¬ 
nogradsky (1925) has quite recently worked out new refined methods 
for direct microscopic analysis of the microflora of the soil. The 
preliminary results reveal very striking differences between soils of 
different characters and further reports are awaited with much 
interest. 

2. Physiological Research. 

For an account of the physiological research work in soil fertil¬ 
ity reference should be made to the report of Harald R. Christensen 

4—- Agr. mg. 
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delivered before the IV International Conference on Soil Science in. 
Rome, 1924, in which is a detailed description of the “ principle of 
inoculation ” introduced by the author. This principle, based on 
microbiological matter transformation experiments,, aims directly at 
estimating the influence exerted both by the actual microbiological 
and ■ the chemical condition of the soil on the course of transfor¬ 
mation in soil matter. 

Christensen's studies, in which the principle of inoculation was 
used, dealt specially with mannite, cellulose, and peptone decompo¬ 
sition, and it was found that the course of these transformations under 
the given conditions is to a particular degree governed by the reaction 
condition and the supply of easily soluble phosphoric acid compounds. 
The principle seems to allow a microbiological determination of these 
and possibly also of other soil characteristics. 

Since then other investigations have been made along these or 
similar lines. The following deserve mention : 

a) Mannite decomposition. 

Warsman and Karunaxar (1924) found, in agreement with 
Christensen (1922), that the addition of phosphates exerts a markedly 
beneficial influence upon mannite decomposition in acid and somewhat 
infertile soils (from unfertilised plots and plots constantly treated 
with physiologically acid fertilisers), while it was without any effect 
in fertile, nearly neutral soils. The authors have further observed a 
complete correlation between the speed of mannite decomposition and 
the amount of crop yield in soils from 7 differently treated plots in a 
permanent fertilising experiment. 


b) Cellulose decomposition. 

The determination of the speed of cellulose decomposition as an 
index of the supply of plant food in the soil and measured by the car-' 
bon production seems to have been suggested for the first time by 
B. Niklewzki (1912).’Recently C. Charpentibr (1921) has worked, 
out a method for quantitative determination of cellulose in the soil 
and this has led to renewed interest in the study of the relation of cel¬ 
lulose decomposition to soil conditions. By' means of this method 
Charpentier was able to show that a soil's content of certain nitre- 
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gen compounds in a particular degree governed the rate of cellulose 
decomposition. The addition especially of stable manure accelerated 
the process. Barthee and Bengtsson (1923) state that when soil is 
mixed with 1 % Cellulose and various amounts of ammonium salts, 
the amount of cellulose decomposed within a certain time is almost 
proportional to the amount of nitrogen added. The effect of stable 
manure is nearly proportional to its content of ammonium nitrogen, 
whereas its bacterial content seems to have no significance. Waks¬ 
man and Heukeeikian (1924) arrive at similar results. By addition 
of cellulose to the soil and determination of its rate of decomposition 
they attempt to obtain an index of the content of available, i. e. read¬ 
ily nitrifying nitrogen in the soil. When sodium nitrate is also added, 
an index of the phosphorus compounds available for the cellulose de¬ 
composing micro-organisms is obtained. Starkey (1924) using C 0 2 
production for measuring the decomposition rate, observes that 
cellulose and organic substances rich in cellulose, such as rye straw, 
are decomposed more rapidly in fertile than in poor soils, and' in agree¬ 
ment with Waksman and Hetjkeeikian he notes that addition of 
nitrates has a far more pronounced effect in fertile than in poor soils 
(in which phosphoric acid now becomes the limiting factor). 

C) Protein decomposition . 

The results of the numerous investigations made by Christensen' 
(1914), and described in his lecture at Rome in 1924, to which re¬ 
ference has already been made, tend to show upon the whole that a 
weak power of peptone decomposition under all circumstances in¬ 
dicates decidedly unfavourable soil conditions. Soil reaction was 
found in a special degree to govern the speed of peptone decomposi¬ 
tion. Otherwise the various scientists who have studied the protein 
decomposing power of soils in relation to soil fertility have' reached 
very dissimilar and contradictory results. Several scientists, e. g. 
Fisher (1911) and Tempee (1919) find no correlation ; Brown (1916) 
on the other hand finds correlation and Burgess (1918) finds differ¬ 
entiation only between very fertile and very, poor soils. Waksman 
(1923) who has studied the problem very extensively, is convinced that 
the degree of ammonia production in solution or soil cultures only 
affords very incomplete information concerning soil conditions, and 
that the processus a function of too many variable factors to serve as 
a useful, index of soil fertility. 
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cl) Nitrification . 

In earlier investigations Christensen (1914), using solution 
cultures 111 which the nitrifying power is primarily governed by the 
number of nitrifying organisms introduced with the soil, noted no, 
or only slight differences between the nitrifying power of the individ- 
dual soils. Sphagnum peat in which nitrifying organisms were not 
found is an exception. In further studies, not yet published, it has 
been found that the nitrification rate of ammonium salts is primarily 
determined by the ability of the soil to neutralize the acids formed by 
the process — in other words — by the buffer effect of the soil. An 
unquestionable correlation between nitrifying capacity and soil pro¬ 
ductivity has however been shown to exist in many of the numerous 
experiments chronicled in the literature on the subject: Ashby 
(1907), hOEHNXS (1905) , GuTZEIT (1906), VOGEE (19IO), KBEEERMANN 
and Aeeen (1911), Greaves (1913), Lipman (1914), Brown (1916), 
Burgess (1918), Noyes and Conner (1919), Waksman (1923 b 
and c), and others. This may probably in the main be explained by 
the well-known fact that the reaction, condition of the soil may affect 
soil fertility to a very considerable degree. It is therefore important 
to realize that a nitrification experiment will generally furnish no other 
information on soil conditions than that which could be obtained by a 
chemical determination of the buffer effect of the soil. .It is interest¬ 
ing to note in this connection that the fine correlation found by 
Waksman (1923 c) between nitrifying capacity and crop production 
of unlimed soils is less pronounced in the case of limed soils; in the 
latter instance it was found that liming greatly stimulated nitrific¬ 
ation in somewhat infertile soils without markedly increasing the crop 
yield, Bear (1917), and Barthee and Bengtsson (1920) agreeing in 
their results that the course of nitrification is first and foremost deter¬ 
mined by the reaction and buffer content of the soil. This is, however 
to a certain degree complicated by the fact that according to the re¬ 
sults of Gaarder and Hagbm (1920-23) and Meek and Airman 
(1922)' strains of nitrifying organisms exist which possess different 
pH optima and pH limits for growth. This may partly account for 
the vigorous' nitrification known to take place in certain acid forest 
soils Weis (1910 and 1924), C. Oesen (1921). That the course of 
nitrification depends so little on factors other than the .reaction condi- 
■ tion is probably related to the fact established by Meyerhof (1916-17) 
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that the mineral nutrient requirements of the nitrifying bacteria are 
very minute. This fact will probably render an attempt to obtain 
indications of the mineral nutrient supply in soils by means of nitrific¬ 
ation experiments hopeless. 

e) Nitrogen fixation . 

The dependence of nitrogen fixing bacteria on the reaction con¬ 
dition of the soil has manifested itself clearly in a number of various in¬ 
vestigations. Those applied to Azotobacter have led to the working 
out of the so-called Azotobacter-test for the determination of the lime 
requirement of soils, and applied to the nodule bacteria of leguminous 
plants has led to research w T ork on the relation of various nodule bac¬ 
teria to soil reaction (Fred and Davenport (1917) on several nodule 
bacteria, Stevens (1919) on lucerne and sweet clover bacteria, Bryan 
(1922-23) on lucerne, clover, and soya bean bacteria, and Wright 
(1925) on soya bean bacteria). These investigations are valuable for 
ascertaining whether a given soil, as indicated by its reaction, is adapt¬ 
ed to the cultivation of the leguminous plants in question. Gainey 
{1918-23), Gainey and Batchelor (1923), Christensen (1923), 
Christensen and Tovborg Jensen (1924) and E. J. Petersen (1925) 
have shown that the critical limit of acidity for the development of 
Azotobacter chroococum lies at pH 5.8-6.0 In a quite recent paper 
Gainey (1925) shows in agreement with earlier similar experiments 
of Christensen (1914) that Azotobacter will soon die ’out if intro¬ 
duced into soils with acid reaction. Waksman and Karunakar 
(1914) using experiments with a number of soils of different fertility 
and mixed with 1 % mannite have found that no nitrogen fixation oc¬ 
curs in soils with pH value below T 6.0, whereas it was more or less vi¬ 
gorous in soils having a higher pH value. The same authors, studying 
the nitrogen fixation in a 2 % mannite solution inoculated with 5 % 
soil obtained no correlation between the intensity of nitrogen fixation 
and soil productivity. Judging from these results nitrogen fixation 
seems in a high degree to be determined by Azotobacter, the presence 
of which undoubtedly indicates favourable soil conditions. Besides 
requiring definite reaction conditions, Azotobacter has a definite rigid 
need of available phosphoric acid compounds, a fact upon which 
Christensen (1914) and recently Nikxas and Hxrschberger (1924) 
based a biological test for the determination of easily soluble phos¬ 
phoric "acid compounds in the soil. Beijerinck (1925) has recently 
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described a new Nitrogen fixing bacterium said to be rather character¬ 
istic of poor soils. 


f) Carbon dioxide production , 

The carbon dioxide producing power has often been suggested 
as an index of the total microbiological activity of the soil. Such 
determinations were first carried out by Petersen (1870) and Woeeny 
(1897). Since then numerous scientists have dealt with the problem, 
though we can only mention here a few of the papers : Stokeasa and 
Ernest (1905) considered the carbon dioxide production by soil 
bacteria to be of much importance in rendering phosphoric acid com¬ 
pounds available to higher plants. Hesseexnk van Sxjchteeem 
(1910) noted that the carbon dioxide production reacted more readily 
to the addition of nutrients to the soil than did the bacterial numbers. 
EemmErmann, Aso, Fischer and Fresenius (19x1) who have car¬ 
ried out extensive 'studies on carbon dioxide production in the soil 
observed that this production from organic matters, such as vetch 
straw, horse manure, and green rye, was stimulated by small amounts 
of lime, while heavier doses sometimes had the contrary effect. Stok¬ 
easa (1912) found a positive correlation between bacterial numbers, 
carbon dioxide producing capacity, and soil productivity. NEEEER 
(1920) found a more vigorous carbon dioxide production in limed than 
in unlimed soil. Waksman and Starkey (1924 a) distinguish between 
“ respiratory power ” (C0 2 -evolution from the untreated soil) and 
decomposition power ” (C0 3 -evolution from soil + 0.5 % dextrose) ; 
they find the “ respiratory power ” correlated with bacterial numbers, 
the nitrifying power, and the crop producing power; the same holds 
true, to a certain degree, of the “ decomposing power However a 
soil Treated with physiologically acid fertilisers behaved abnormally ; 
although its productivity was very poor and its respiratory power 
weak, it had a strong decomposing power because of the very active 
fungous flora, to which the treatment had given rise. Studies on the 
problem are at present being carried out at the State laboratory of 
Plant Culture, Denmark. 

g) The carbon-nitrogen ratio in the soil. 

This 'has quite recently been made the object of some very note¬ 
worthy considerations' by Waksman (1924) who calls attention to 
the Fact that the amount of nitrogen liberated as ammonia + nitrates 
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depends upon the quantity and quality of carbon compounds avail¬ 
able as sources of energy, and the nature of the organisms which 
consume them. The fungi, which are gigantic organisms in comparison 
with the bacteria, have a more economic metabolism than the latter 
and synthesize large amounts of protoplasm ; therefore when a certain 
amount of carbon food is consumed and transformed into microbial 
protoplasm and respiration products by fungi, far greater amounts 
of nitrogen are assimilated than is the case when the same amount of 
carbon, food is consumed by bacteria. The actinomycetes stand mid¬ 
way between the two other group. An example taken from prac¬ 
tical agriculture may be quoted : cellulose is, according to Waksman 
and Hbukeeiktan chiefly decomposed by fungi, especially in acid 
soils; this accounts for the unfavourable effect of straw manuring, 
undoubtedly due more to assimilation of soluble nitrogen than to 
denitrification. 

These circumstances seem to explain a part of the function of 
lime in the soil; in acid soils, which harbour a great number of fungi 
in proportion to bacteria, large amounts of nitrogen are constantly 
kept assimilated as fungous mycelium — Conn (1922) has indeed 
by direct microscopical investigation found fungous mycelium especi¬ 
ally abundant in acid soils containing much undecomposed organic 
matter —, because a relatively large amount of carbon food is constantly 
added in the form of plant residues poor in nitrogen. When such a 
soil is limed the bacteria and actinomycetes find a favourable reac¬ 
tion, and are enabled to compete with the fungi and carry out a rela¬ 
tively greater part of the soil metabolism. The decomposition of the 
organic nitrogen compounds now takes another course which results 
in liberation of more ammonia and nitrates than hitherto. A de¬ 
termination of the reaction condition of the soil and of the carbon- 
nitrogen ratio will therefore be of much value for the understanding 
of the course of microbial matter transformations in soil. 

Speaking generally it is important to realize that the soil bac¬ 
teriological investigations briefly sketched here have very considerably 
extended our knowledge of the soil micro-flora and the conditions,,of 
its development in directions favourable or unfavourable to agricul¬ 
ture. , Particular stress should, as hitherto, be laid upon special 
studies of, morphological and physiological character, although, with 
knowledge such as we have at present, it is premature to accept uni-' 
form, standardised, bacteriological methods for estimating soil fer¬ 
tility. Regarding the question of a rational development of that part 
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of soil bacteriology concerning the influence of soil conditions on bac¬ 
terial life and metabolism, in the soil, attention should be called here 
to the vast importance of using methods already tested in connection 
with reliable vegetation experiments (pot or field experiments) and 
especially with permanent fertilising experiments, in which the estima¬ 
tion of, crop development and the variations caused in the chemical 
condition of the soil furnish a reliable control of the influence of the 
factors in question upon plant growth. We shall then be able to judge 
of the value of the methods used for the study of soil fertility. We 
suggest therefore that such experiments be carried out in great num¬ 
bers in the different countries of the world under various conditions of 
soil and climate. In the extensive bacteriological research work in con¬ 
nection with experiments of this kind, international co-operation in 
the form, of interchange of soil samples, for instance, would be very 
desirable. 

Haraeb R. Christensen and H. b. Jensen, 

Lyngby , Denmark. 
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Abstracts and Literature. 


Soil Physics. 

Temperature and Salinity, 

Cotton Research Board, Fourth Annual Report 1923. 

Part V of the report of the Cotton Research Board for the year 1923 
states the researches prosecuted by Mr. Mackenzie Taylor during that year 
on temperatures and on freeing the soil from salt. The writer studied the 
temperature of the soil during the fallow period, called the sharaqi period, 
and the effects of these temperatures from the point of view of the partial 
sterilization of the soil, which he considers as the principal benefit of the 
sharaqi period. 

The observation of surface temperatures has enabled the sharaqi to 
be divided into three periods : 

(a) a warming up period up till about 1st July, during which no 
partial sterilization is produced ; 

(b) a period of high temperature, from the 1st July up to the 21st 
August which corresponds with an active partial sterilization; 

(c) a period of diminished temperatures, after the 21st. August, 
corresponding with a decline of the partial sterilization. 

Now since the introduction of perennial irrigation which allows of 
summer crops, the area of lands subjected to the sharaqi regime has been 
decreasing at the same time as the sharaqi, period has been becoming 
shorter consequent on the earlier planting of maize, which takes place in 
July at precisely the period when fallowing is most beneficial. 

The experiments undertaken by the writer have shown that it would 
be profitable, in order to obtain subsequently higher yields of cotton, to 
postpone the sowing of maize until the loth August. In studying the 
effects of summer fallow on the soil protozoa in Egypt, the writer remarked, 
that in spite of the partial sterilization which is produced during that pe¬ 
riod, the number of protozoa definitely remains constant. A change in 
condition however was experienced indicated by a decrease in activity. 

The reclamation of soils containing chloride and carbonate of sodium 
was also the object of researches on the part of the writer. 

It is known that this reclamation is at the present time based on the 
cultivation of rice, which is a summer crop and as such does not fully 
benefit by flood water. 

The writer tried whether it was possible to eliminate,the rice crop in 
order to save the water which is absorbed and to utilize that water, at flood, 
at a time when most was available, for washing the soil. The experiments 
made have shown that the elimination of chloride of sodium by simple 
washings is arrested at a given moment, that a hydrolysis of the sodium- 
clay complex, a deflocculation of the colloids is then produced; the water 
no longer runs off in the drains and the soil becomes alkaline. 

' The growth of rice prevents these drawback. The rice is sown precisely, 
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in the course of the process of freeing the soil from salt, at the moment 
when, after preliminary washings, the hydrolysis of the sodium-clay com¬ 
plex begins to take place. The roots establish themselves in the surface 
layer of the soil; they generate carbon dioxide in sufficient quantity to 
transform the sodium hydrate formed by the process of hydrolysis, first 
of all into carbonate and then into bi-carbonate of sodium. This latter 
substance, not being alkaline, prevents the deflocculation of the soil colloids 
and hence the soil remains permeable. The successful growth of rice there¬ 
fore plays a capital part in the reclamation of the soil. Unfortunately a 
successful rice crop cannot be guaranteed. Accordingly the writer has tried 
whether it is possible to ■ do without it and to devise a method whereby the 
sodium clay complex might be hydrolysed and the alkaline products of 
this hydrolysis, due to the action of continuous washing of the soil, re¬ 
moved. Experiments to date point to the possible use of sodium bisul¬ 
phate. 

On the Effect of Drainage on the Physical Condition and the Mechanical 

Construction of Soil. 

Janota Rudolf, O ucinkti drenaze na fysikalni stov a mechanickon stavbu 
piidy. Sboraik vyzkummych listavu zemedelskych, sv. 16. Ministerstvo ze~ 
medelstvi . Prague, 1925. 

■ The investigations on the effect of drainage on the physical condition 
and the mechanical composition of soil were carried out by the Pedologic- 
al Section of the Technical Bureau of the Bohemian Land Cultivation 
Board, in the years 1920-1924, in the loamy and heavy soils of N. E. 
Bohemia, in the districts where these soils are for the most part drained. 
The soil investigated consisted of light Podsol brown earths, or heavy 
Cretaceous soils with an underlying layer of marl. Nineteen cases were 
considered in drained, and nine in undrained situations. With regard, 
to the mechanical construction and physical condition, 90 soil profiles 
were examined in all, mostly to a depth of over 1.0 m., by 414 physical 
and 407 mechanical analyses. 

For the investigation a combination of Kopecky’s physical and me¬ 
chanical analysis was used, and samples of soil which' were always taken 
from several depths of the same sounding in the natural bed. On the 
drained situations the soundings were chosen at different distances from 
the drain, mostly at 1.0 m. or 3.0 m. distance, in between the .drains. 
The results of the mechanical analyses, together with the determination 
of the carbonate of lime, are compared in tables. 

From the results of the investigation the following' statement. can 
be made: — 

Where drainage had been carried out,. a free' underground water- 
level up to the depth of the drainage was not noticeable in any of' the si¬ 
tuations under observation, and its formation in the soundings between 
the drains could not be followed up. By drainage a quick removal of 
the excessive moisture of the, soil is effected, and the firmly bedded soils 
are changed by drainage from a humid to a dry condition. The distri- 
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billion of moisture in drained soils can be determined by the physical 
analysis, and the effect of the percolation of water through the soil in 
respect to the formation of individual levels can be checked by mecha¬ 
nical analysis. 

The formation of the type of soil follows as a function of the per¬ 
colation of water through the soil, and is therefore of great importance 
in cultivation technics. By reduction of the contents of electrolytes, 
fine soil substances are released in the upper (alluvial) layers, and deposit¬ 
ed at the depth to which the penetration of the percolating atmospheric 
water as a rule reaches (illuvial level}. The impoverishment of the up¬ 
per layers and the enrichment of the subsoil can be followed in the re¬ 
sults of the mechanical analyses. 

In the cases given, in loam}’ soils the difference in content of the fine 
constituents, which can be washed out, of the arable crust and the illu¬ 
vial layer goes up to 10 %, and in heavy soils up to 20 %, according to 
composition. 

The process of the formation of Podsol soils also arises from the wash¬ 
ing out of the carbonate of lime from the alluvial levels A,Ai and its 
deposit in the illuvial level B. 

For measuring the amount of drainage, the investigation and char¬ 
acterization of the red-brown illuvial level Bi, which in the cases in 
question usually shows itself at a depth of 0.75-1.0 rn., is of the greatest 
importance. It is expressed by the greatest content of fine constituents 
which can be washed out in the soil profile concerned, by a high carbonate 
of lime content, by notable enrichment by iron compounds, by the smal¬ 
lest pore-volume and consequently the worst structure and lowest ab¬ 
solute air capacity which in, technical practice influences conditions of 
permeability. 

According to the investigations carried out, the illuvial level (B) 
signifies practically the limit for the penetration of atmospheric deposits, 
the lower limit of the changing of the physical condition of the soil dur¬ 
ing the time of vegetation, and therefore probably also of the total act¬ 
ivity of the soil in, a chemical and biological respect. From the technic¬ 
al cultural standpoint it denotes the most impermeable layer in the soil 
profile concerned, on to which oozes the water containing the precip¬ 
itates, whose five constituents are redeposited, causing thereby a" continual 
dosing of the pores of the' soil. 

In loamy soils the illuvial level still remains fairly permeable; 1 in 
heavy soils the absolute air capacity sinks to below 0.5 % of the volume, 
causing this layer to become inaccessible to the penetration' of water* 
air, and consequently also roots. 

The moisture condition, during the time of vegetation, undergoes 
considerable alterations in the alluvial levels only, whilst the deeper 
layers show a similar condition of moisture in the spring and autumn. 
In loamy situations the, momentary condition of the humidity is lower 
in spring, than the absolute water capacity, and the humidity is evenly 
distributed in all layers. 'In heavy soils the upper; layers are usually 
saturated in spring to the absolute water capacity, .'somet ime s beyond 
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in which case the elluvial. layers often become marshy. The deeper 
layers below the illuvial level at the same time show a lower degree of 
humidity, because the influence of the atmospheric deposits does not 
teach to this depth. 

The aeration expressed by the momentary air-content is greatest 
in the elluvial layers, falling gradually until reaching the illuvial level, 
below which no notable alterations in air-content take place. The aera¬ 
tion is greater in autumn than in spring. The above differences are great¬ 
er in loamy soils, and consequently these soils are also more active than 
the heavy soils. In the latter the greater aeration of the upper la3 7 ers 
is caused by intensive drying and the falling out of colloidal substances. 
The crumbly structure attained in this way, how-ever, is in an unstable 
state, and its maintenance must be supported by surface drainage. 

From fairly numerous results of the investigation of the places brought 
under observation, it appears, however, that the infiltration of the water, 
and the concentration of the percolation through the soil in the direc¬ 
tion towards the drain, after a long time also exerts a notable influence 
on the lixiviation process, which is especially important in heavy soils. 
The effect of drainage on the metamorphosis of the type of soil of the 
drained situations is shown in the following manner : 

In the upper layers the content of fine constituent parts capable of 
being washed out and of the carbonates increases from the drain towards 
the central point between the drains. At the same time the pore volume 
sinks with the increasing distance from the drain. From this it can be 
concluded that the elluvial layers are cleansed most by the drain, and so 
they show the best structure. 

In the illuvial la} 7 er, on the other hand, the content of fine consti- 
uent parts capable of being washed out, and of carbonates, is greatest 
near the drain, where also the pore volume is smallest; towards the 
middle between the drains the content of fine constituent parts and car¬ 
bonates is less, and the porosity greater. The illuvial level, as a result 
of the deposit of the fine substances near the drain, possesses the worst 
structure, and is most impermeable, which is very important parti¬ 
cularly in heavy soils. 

By the influence of the drainage the physical condition of' the soil 
undergoes rapid alterations, especially in the upper layer, with diminishing 
tendency as the depth increases, and in such a manner that in the illu¬ 
vial level these alterations, particularly with heavy kinds of soil, almost 
disappear. 

For the percolation of the water through the soil, the composition 
and structure of the soil in the illuvial level B is decisive; for the valu¬ 
ation and characterization of the conditions of the soil for drainage pur¬ 
poses, the samples of soil concerned must be taken from this level 
for analysis. 

As the illuvial level B in loamy soils is fairly permeable, in such soils 
a deeper drainage (up to 1.40 m., max. 1.50) can be chosen, in order to 
force the percolation of the water to the drain through a stronger layer 
of soil. The humidity distributed in this manner through a ' greater 

5 — Agr. ing , 
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layer of soil, witlx corresponding capillary attraction, gradually becomes 
cf value at a time of dryness. 

In heavy soils the unfavourable condition is caused by the precip¬ 
itated water, scanty aeration and high water capacity as a result of a 
superfluity of colloidal substances. The improvement of the structure 
of the heavy soil can be effected by the elimination of the colloidal 
constituent parts, by quick removal of the humidity, or by intensive 
drying. For this purpose, in these soils, superficial drainage (about i.o m. 
deep) is better, stopping at the illuvial level, and connecting directly 
with the elluvial layers, from which it quickly drains oft the water. 
By this means, the washing out of the colloidal constituents by the 
drainage water in the upper layers is assisted, and so its coherence 
and excessive water capacity are reduced. In heavy soils the illuvial 
level represents the natural depth of the drainage, as it separates almost 
completely the elluvial layers from the deeper ones. Under our cli¬ 
matic conditions the influence of frost does not reach the depth of the 
superficial drainage, and moreover, this never conducts water in the full 
profile in winter, so that the pipes cannot be injured by freezing. 

The achieving and maintaining of the crumbly structure is much 
more difficult in heavy than in loamy kinds of soil. In these si¬ 
tuations, after carrying out the drainage, liming is advisable in order 
to get a coarser structure ; for this purpose, in marly situations, the de¬ 
posit from the deeper layers can be advantageously used, whereby the 
carbonate of lime originally washed out can be partially given back to 
the upper layers. In laying drains in heavy soils, it is better to cover 
the drain with soil from the upper elluvial layers, in which there is a 
lower content of fine parts that can be washed out, and which are 
therefore more permeable. L. Smolik. 

Experiments in Sub-irrigation. 

Rossi B. Nuovi Annaii de.lVAgricoltum del Minisfero delVEconomia Natio¬ 
nals, p. 25 to 50, year V, No. 1-2. Rome, 1925. Proweditorato Generale 
dello State, Libreria. 

An irrigation system in which the w r ater rises fiom the subsoil to the 
roots, that is to say sub-irrigation or subterraneous irrigation, appears 
more rational than the application of water at the surface of the ground or 
the usual irrigation. Sub-irrigation should imitate what happens in semi- 
arid countries during the dry season, in w T hidi care is taken by suitable 
cultivation to keep the surface of the soil thoroughly friable and broken up* 
however dry, while the moisture is allowed to replenish the roots from the 
rese ve in the sub-soil by me ns of the natural capillary action. 

Conceived in this way the chief aim of sub-irrigation should be to re¬ 
duce the loss of moisture by evaporation from the surface of the soil, a 
very important object when little water is available. 

Attempts at sub-irrigation are not lacking, especially in America-; 
but apparently it is only at Sanford in Florida that sub-irrigation has 
1 given better results than surface irrigation; elsew T here it has generally 
-been - abandoned. 
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At the present time three systems of sub-irrigation are known 

1. X,EE f s system suggested for orchards. A subterranean system 
of iron pipes, composed of a main pipe of 15 cm. and lateral ramifications 
of 7.5 cm. is arranged running along the rows of trees and has an aperture 
which can be opened or closed from outside corresponding with each tree. 

2. The SanfoPvD-Monterisi S3~stem consists in placing, at a depth 
of 40-45 cm., a series of earthenware pipes 20-25 cm long, and So mm. in 
diameter inserted in each other in such a way that the water escapes freely 
at the junctions. These pipes branch out from a closed main system of 
piping situated in the highest part of the field. The distance between 
the lines of underground irrigating pipes is 5.40-7.20 m. 

3. Systems 01 porous pipes . Ulpiani proposed to make use of very 
porous earthenware pipes cemented one to another so as to form, a perfectly 
closed system which could be immediately filled with water. The water 
exudes slowly through the pores of the earthenware and is absorbed by the 
soil with the greater avidity, the drier the soil. 

The Monterisi system was adopted on the farm of the Station near 
Bari, selecting a plot of ground which at a depth varying from 50 cm. to 
1 in. presented a slight formation of crust, very friable however and prob¬ 
ably not continuous. The water under pressure coming from the Apulian 
aqueduct was introduced by means of a flexible connection directly into the 
head of the subterranean system of pipes, after having passed through a 
Meinecke meter. 

For experimental purposes the lines of pipes were placed at various 
distances between 2.50 m. and 5 m. and at depths of 40 cm. and 50 cm. 
For comparison with the sub-irrigation, surface irrigation with the furrow 
method, that is to say by infiltration, was practised in plots adjacent to 
those sub-irrigated. The soil is reddish alluvial sandy-loam, rather friable. 

The porosity was determined at the beginning of the experiments and 
at the end, namely in September ; in the unirrigated plot, which was kept 
carefully hoed, the caking of the soil was nil at the surface and negligible at a 
depth ; in the sub-irrigated plot it was nil at the surface, slight at a depth; in 
the surface irrigated plot it was high at the surface, considerable at a depth. 

Diffusion of the water around the system of piping . 

Vertical diffusion from the system of piping 
to the surface. — In one hour and a half (capillary ascension 
measured in WahenschafFe'stube) the water ascended 25 cm,. In eight hours 
it already reached 40 cm. After which the ascension took place more 
and more slowly, though despite this after 36 hours 50 cm. was passed. 
In the soil, directly after the water had been administered the following 
degrees of moisture were recorded:— 

4th row {50 cm.) 5tk row (40 cm.) 

In contact with the pipes.20.00-21.22 % 20.75-22.3 %,' 

10 cm. above ... . . 17.13-19.50 » 20,00-21.13 » 

20 » .. . . 15.05-18.35'» ' x8.52-19.25 » 

30 » » ....x2.45-x5.20 » x6.70-x8.42 » 

40 » » . 1 .9.50-XG.15 ® '— — »■ 
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The higher figures were recorded within 20 metres of the inlet, the 
low r er figures in the 20 metres further away. 

At 10 metres distance fr. m the system of piping, where certainly its 
influence could not reach, there was, at a depth of 40 cm.,, a degree of 
humidity, slightly less than that at the surface of the sub-irrigated ground. 

Lateral diffusion. — In 1924 after 1-7-14-21 days from the 
third suh-irrigation, the humidity, at 1 m. from the pipe, at 20 cm. depth, 
gradually decreased from 13.35 % to 8.00 % ; at 40 cm. depth, from 13.60 % 
to 8,50 % ; at 2 metres from the pipe at 20 cm. depth from 12.30 % to 
7.02 % ; at 40 cm. from 13.iS % to 8.45 %. At 4 metres distance from the 
pipe the humidity scarcely exceeded 10 % in the first 24 hours, at 6 metres 
it remained much below this. At 8 metres distance the effect of the sub¬ 
irrigation was not felt. At 4 metres, 7 days after the watering, the hu¬ 
midity had ahead}" decreased to below 10 % ; at 2 metres after 14 days, 
at 1 metre after 3 weeks. 

Diffusion between the systems of piping. — 
In 1923, in which the reserve water in the soil was greater, after the sub¬ 
irrigation in July a degree of humidity in excess of 15 % was maintained 
for over 14 days, even between the systems of piping 5 metres apart. After 
the sub-irrigation in August however, the humidity after 7 days had al¬ 
ready decreased below 10 % between the systems of piping 5 metres apart 
and after 14 days between the two rows 2.50 m. apart. 

In 1924, after the 3rd sub-irrigation given at the end of Julv, at 20 cm. 
depth, 15 % of humidity w r as attained and maintained for some days only 
between systems of piping 2.50 and 3 metres apart, 10 % was maintained 
for 7 days also at a distance of 5 metres, for 14 days at 3 metres, for 2 
days at 2.50 metres. 

At a depth of 40 cm. 15 % of humidity wras reached and maintained 
for 14 da}’s between systems of piping 2.5 m. apart, fox 7 days between 
pipes 3 and 4 nx. apart, for a few days between pipes 5 m. apart. 11.10% 
of humidity was maintained for 21 days at 2.50 and 3 m., for 14 days at 
4 and 5 m. distance between the pipes ; however at 4 m. distance after 
21 days 9.90 % of humidity was still found at a depth of 40 cm. 

Such records, made in the hottest and driest season and repeated 
ever\ v time.at various points at different distances from the inlet, permit of 
the conclusion that in our installation a distance of 4 m. between the system 
of piping may be adopted even for a rotation of 3 weeks, while a distance 
of 5 ni. requires a rotation of 2 weeks, if it is desired to maintain, at least 
at 4® depth, a humidity of 10 %, the minimum necessary for the 
growth of herbaceous plants. 

.Diffusion below. — Much more water penetrates and is 
maintained below’ the systems of piping than above them., Part of'this 
reserve rises hv capillarity, but substantially this system, of sub-irrigation 
tends, in soils of our type, to enrich the subsoil with water at a depth to 
which it is certain that the roots of common summer grown plants do 
not reach. 

Diffusion according to the initial humidity —- 
The moisfer the soil is before the application, the greater is.the humidity 
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obtained by the same quantity of water and the longer is it maintained. 
Therefore it is better to begin sub-irrigation in spring, when the soil still 
has a greater humidity than 10 %, and not to wait until the humidity falls 
below that percentage. The reserve of humidity in the subsoil also in¬ 
fluences the rapidity with which the water runs through the sub-irrigating 
system of piping. As summer advances the drying is more rapid after 
each application. 

In the tests in 1923 a total of 4493 cubic m. of water was required 
per hectare ; in 1924 even more was required. Such a high consumption 
must be caused, in addition to that by or in ary evaporation (even with 
sub-irrigation there is loss of water by ordinary evaporation) and by the 
very strong transpiration of the plants in summer months, by the dispersion 
of water, in the subsoil, as in fact there have been means of recording. 

The water’s rate of progress is rapid in the immediate vicinity of 
the inlet, then progressive!}" slower until it requires a very long time to 
get through the last metres. This is obviously due to the progressive 
decrease in the power of flow. To obviate this drawback I experimented 
with longer pipes of 70 and 95 cm. in 1924 in a new installation. These 
preliminary experiments prove that, at least in our conditions of soil, time 
and water are saved by using pipes of various length, placing the longest 
at the inlet and then gradually the shorter. Tor the installation of a field 
of sub-irrigation, according as use is made of pipes of various lengths or 
of pipes all 25 cm. long, an expenditure of 9200 to 10 000 lire It. per hectare 
has to be met. At 9200 lire, counting on a duration of 10 years there 
would be an annual cost of amortization and interest of L. 1380. 

For surface irrigation, calculating a maximum of 15 irrigations from 
the 1st May to the 30th September, which really in this climate should 
not ever be necessary, the cost of labour does not exceed 800 Hires. The 
factor therefore which would make sub-irrigation preferable to surface 
irrigation is the consumption of water. 

Principal conclusions. 

Surface irrigation causes the soil to cake strongly at the surface, com 
siderably at a depth ; sub-irrigation slightly at a depth, not at all on the 
surface. A few hours suffice to cause the moisture from underground pi¬ 
pes to rise to the surface. A depth of 50 cm. is to be preferred, because pipes 
at 40 cm. keep the surface moister, thus favouring evaporation and the 
development of surface weeds. Laterally to the pipe however humidity 
is maintained longer at a depth and favours the development of plants 
with tap roots and bulbs, including some weeds -which cannot be got rid 
of by hoeing. The distance between the system of pipes should not 
exceed 5 metres ; at 8 metres there w T ould be no effect. 

With the system of open junctions (Sanford-Moxterxsi), experiment¬ 
ed with by us, most of the wmter is lost in the subsoil, if the latter is per¬ 
meable, and is not utilised by surface rooted plants. This leads to a 
waste of water, -which however, decreases at every successive irrigation. 
It is best to make use of pipes of different lengths to render the escape of 
water at each -junction constant, with great saving of time and water. 
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Among the plants experimented with, maize, beans, tomatoes and 
cotton produced more with surface than sub-irrigation, while soy-bean, 
lentil, sorghum, sesame, Vigna sinensis (forage) produced more with 
sub-irrigation. 

With regard to dry cultivation, the increased production obtained 
with sub-irrigation pays for the cost of the installation and consumption 
of water for plants which grow all the summer, while for early produce and 
for some varieties of soy-bean the advantage depends on the course of the 
season. Super-irrigation costs less including labour and water than sub- 
irrigation with the Montebisi system, but I abstain from a final judge¬ 
ment, having worked in soil conditions unfavourable to this system. 

The Author. 

Tests of Surface Tillage for Maintaining Humidity in the Soil. 

ROSSI, 33 . Agricultural Experimental Station of Bari, No. 6, pp. 27, 
and 1 diagram, April 1926. 

Various experiments carried out by eminent agriculturists have de¬ 
monstrated the utility of surface tillage for maintaining existing humidity 
in the soil. The tests therefore, dealt with in the above noted account, 
were made with the aim of determining the importance of the phenomenon 
itself, working under quite special conditions of soil and climate (Southern 
Italy), rather than to demonstrate the fact now long established. The 
enquiry was, further extended to the greater or less influence which 
surface loosening of the soil (2-3 cm.) and working it to a certain depth 
(12-13 cm.), might have on the question. Results were obtained on 
ground which was planted with vines, one part of which was prepared af¬ 
ter the manner of the district, with furrows designed to get a large col¬ 
lection of water during the spring rains along the rows of vines, planted 
precisely at the bottom of the furrow. The humidity was determined at 
different depths by taking always for each plot of the 4 types :— (unworked 
surface loosened — worked to about 15 cm, — 'with furrows) two sam¬ 
ples at the same point,, the first at about 20 cm. depth the second at about 
40 cm. depth. 

The soil which was the subject of the experiment is a soil derived from 
the decomposition of the so-called tf calcareous tufas ” belonging to the 
Pliocene or Post-pliocene formations. These are sandy calcareous rocks, 
more or less coherent and containing scattered fragments of mollusc, 
ecMnodemis, foraminifera, corals and other' more or less macroscopic 
marine fossils. After Cretaceous they are the most common soils in 
Apulia. 

The experiment, was started on the 14th March, and finished on the 
3btk August. 

In the course of the experiment fully 20 observations were made. * 

The best result was given by the plot loosened at the surface and by 
the; plot arranged in furrows, which after the initial preparation of the soil 
on the 14th March, was worked again to relevel the surface on the 16th 
May; the other two plots; were loosened on the 17th April, the 16th May and 
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the 23rd June ; on this latter date the surface of the fourth plot, which, as 
noted above, was kept in furrows up to the 16th May, was slightly loosen¬ 
ed. The minima percentages of humidity (mean of the humidity of the 
soil) in a thickness of 10 cm at a depth of about 40 cm. occurred :— 


In the unworked plot. 

In the plot loosened at the surface 
In the plot loosened to a depth of 

15 cm ...... .. 

In the plot arranged in furrows 


on the 

1st August:— 

3-°S5 

0/ 

on the 

10th August 

5- 02 5 

0/ 

/o 

on the 

loth August:—• 

5-45 

0/ 

*0 

on the 

23rd July :— 

5-623 

0 / 
:o 


The maximum difference between the humidity of the loosened plots 
and the tin worked plot was recorded :— 

for the plot loosened at the surface, on the 7th May :— 4.90 % 

for the plot loosened to a depth of 15 cm. about the 

7th May .. 3.75 % 

for the plot arranged in furrow; on the 16th May:— . 3.79% 

On the days in which the maxima differences of humidity were regi¬ 
stered there remained in the plot loosened at the surface and in the plot 
arranged in furrow's a quantity- of water double that remaining in the un- 
worked plot, and not much less than the quantity" of water which remained 
in the plot loosened to a depth of about 15 cm. 

The humidity fell below 6 % twice in the plot loosened at the surface ; 
once in the plot arranged in furrows ; fully 6 times in the plot loosened to a 
depth of about 15 cm ; while in the unworked plot, from the 16th May to 
the 20th August, or for fully 11 observations, the humidity almost always 
varied between 3 % and 4.95 %. 

It is a noteworthy fact that on the arrival of the dry period, the sur¬ 
face of the unworked plot became more and more compact, until a pan 5- 
6 cm thick was formed/ so hard that it required great effort to break it every 
time that samples were taken. Below" this pan the soil continued to remain 
very loose and the water contained in the soil, owing to its intimate and 
uninterrupted contact with the hard stratum over its whole surface, had been 
able to go on evaporating until the humidity was reduced to such a min¬ 
imum, as is seldom reached in soils of sub-humid regions and only very 7 ex¬ 
ceptionally in those of humid regions. 

Contribution to the Mechanical Analysis of the Soil, 

SEIWERTH, A. Prilozi mehanickoj analizi Ha. Glasnik za Tmnske pokuse 
I, 1926. Zagreb. 

The writer gives some results of comparative analyses of soils carried 
out by means of AtverrErG-’s and Kofecky’s apparatus using distilled 
water and aqueduct water of the town of Zagreb. 

In table 1 are found the results for soil particles having a diameter 
of less than 0.002 mm. of parallel analyses made at the same time with 
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distilled water and acqueduct water in AtterbERG’s apparatus. The fig¬ 
ure shows the parallel test of sedimentation of a loam in distilled water 
and aqueduct water. After 24 hours of sedimentation, for 20 cm. of 
height, the soil in the aqueduct -water is almost entirely found at the bottom. 
The liquid was so clear that the dark line behind the apparatus could be 
seen. On the other hand suspension in distilled water remains so dense 
that the dark line behind the apparatus could not be seen through the li¬ 
quid. 

In Table 2 are set o. t the quantitative differences found in the differ¬ 
ent samples of soils by washing them with distilled water and aqueduct 
water in Kopbcky's apparatus. The parallel analyses were made with 
each sample of soil always in the same apparatus. In the same table it 
is seen that the small differences in temperature for the same soil in the 
same water are without perceptible influence on the results of the analyses. 

Table 3 shows that even slightly greater differences of temperature 
'■have not had any greater influence. 

From the heading " duration of washing ” of table 2 it is seen that the 
time required to carry out an analysis varies very much according to the 
samples, but it is general^ shorter in distilled water than in aqueduct 
water. For sample K, table 4 shows the influence of the too hasty stop- 
age of washing on the results of a mechanical analysis. 

For the cylinders of Kopecky’s apparatus the time in which one litre 
of w-ater runs off is 201.03" and not 202 " as is found in books. But it 
is seen from table 5 that this small difference in the time of running off 
has no influence on the results of analyses. In the same table are found the 
results obtained by washing soil or quartz sand when the time of running 
off is 202" or 200". T. Smoeik. 

Effect of Mulches 011 So.il Temperatures, during Warmest Week in 

July 1925 at Davis, California. 

Smith, Ph, D. sen. University of California, Davis. 

The highest soil temperature found was in the bare plot, where on 
July 17, 1925 at a depth of one-half inch the electrical resistance thermo¬ 
meter registered 143 degree Fahrenheit. Temperatures were obtained at a 
depth of one-half inch in only two plots and the results showed that in the 
bare plot it was 10 degrees warmer during the day on the average and 5.6 
degrees cooler at night, than on the plot covered with perforated black 
paper. In these same two plots temperatures -were obtained at the sis 
inch depth. In the bare plot the average day temperature at 6 >} depth 
for the -week was 0.9 degrees higher and the average night temperature 
was 0.6 degrees higher than on the area covered with perforated black 
mulch paper. 

In the bare plot where temperatures were obtained at depths of 
3, 8, 12, 24 and 38 inches, decided differences were found between the 
day and night temperatures down to a depth of 12 inches. 

Where a black paper, mulch paper non-peif orated, was used, the average 
temperature for this warm week at a depth of 3 inches was 97 degrees' 



INTERNATIONAL SOCIETY OF SOIL SCIENCE SOI 

as compared to 91. i on the bare plot. The next warmest plot was that 
covered with perforated black paper where it w r as 90.9, followed the gray 
paper non-perforated plot with 87, and finally the gray paper perforated 
with 85.7 degrees 

The maximum temperatures at the 3 inch depth occurred usually about 
the same time which was two hours after the maximum air temperature 
was reached. The range in these soil maxima was 13 degrees at the 3 inch 
depth. 

The minimum temperatures at the 3 inch depth occurred on the average 
1 hour and 40 minutes after the minimum air temperature and showed a 
range of 7.4 degrees. 

Temperatures taken at the 12 inch depth showed that under the black 
non-perforated paper it was on the average 5.5 degrees and under the per¬ 
forated black paper one degree warmer than in the bare plot during the 
day, while under the gray non-perforated paper it was 3.6 degrees colder 
and under the gray perforated it was 4.9 degrees colder than in the bare 
plot. 

The average night temperatures at the 12 inch depth were highest 
under the black non perforated paper and lowest under the gray perforated 
paper. 

The maximum temperatures at the 12 inch depth occurred usually 
at about the same time, which wras 8 hours after the maximum air temper¬ 
ature was reached, and showed a range in the various plots of 11.6 degrees. 
The minimum temperatures at the same depth occurred on the average 
6 hours after the minimum air temperatures and shewed a range of 10.6 
degrees. 

The colour of the soil surface or the colour of the paper mulch and 
whether the paper is perforated or not produce a marked effect on soil 
temperatures. 

The warmest soil during this week was that covered with non-per- 
forated black paper and the coldest wras that covered, with the gray per¬ 
forated paper. X. 

The Application of Archimedes 9 Law to the Mechanical Analysis of 

Soil. 

Smoltk J. Vyuziti Archimedova zakona pri mechanickem rozboni pM, 
Zemedelskv Ay chib. Prague, 1925. 

Archimedes' law can be applied with advantage for the simplification 
and shortening of the practical mechanical analysis of mineral soils accord¬ 
ing to Kopecky. 

For this, purpose the various particles, after being separated into their 
size categories, are transferred from the cleansing cylinders into weighed 
Brienmeyer flasks (the various sizes of flasks 1 % litres 500 cenx., 
300 corn, serve very well) which are fill, d with water and then weighed. 
The net weight of each category in the water is multiplied by i,6, and 
so the weight in the air is obtained. 
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If it Is a question of percentual data, then the net weight in the water 
is multiplied by 3, when 53.33 g. of soil are taken for the analysis, or by 
3.2 if 50 g. of the soil are taken. ViiRF. 

So i 1 Chemist! y. 

The Use of the Quinhydron Electrode for Measuring the Hydrogen- 

Ion Concentration of Soils. 

Baver, L. D. (Ohio Agr. Bxp. Station), Soil Science, VoL XXI, pp. 167- 
179. Baltimore, Md., 1926. 

A study ■ of the quinhydrone method for determining the hydrogen- 
ion concentration of soils leads to the following conclusions : 

1. The saturated calomel cell is the most convenient to use since 
it is most constant and does not require a reversal of poles below pH 7.68. 

2. For accurate results 0.05 gm. of quinhydrone per 15 cc. of solu¬ 
tion is sufficient. The quinhydrone may be added in solution provided a 
fresh stock is prepared each day. 

3. The potential is very constant with this electrode with the ex¬ 
ception of soils above pH 8,0. It is reached quickly and easily. 

4. The quinhydron and ordinary hydrogen electrodes compare 
closely. Variations were obtained from o to 0.2 in pH, which is considered 
close' enough, for most soils work. 

5. The most desirable soil-water ratio to use as a standard with the 
quinhydrone electrode is the ratio of 1:1. It gives results comparing clo¬ 
sely with those obtained with the ordinary hydrogen electrode. 

The quinhydrone method has a very distinct advantage over the or¬ 
dinary hydrogen electrode inasmuch as the apparatus required Is' simplex, 
both in construction and operation, and requires a much shorter time to 
reach equilibrium. The method is applicable to field as well as laboratory 
purposes. J. S. Joppe. 

Onithe Degree of Resistance of various Limestones to Acid Solutions 

circulating in Agricultural Soil. 

Bqttini, B. (Torino S. Stazione Cliimico-agraria). Le Stazioni sperimentali 
Agrarie Italiane, VoL 52. No. 7-9, pp. 268-288. Modena, 1926. 

A large number of products are called limestones which, while having 
allied chemical compositions, are very different in structure and physical 
properties ; this diversity of structure evidently entails a different degree of 
resistance to physical and chemical agents, and hence a different behaviour 
of the various, types of limestone towards agricultural soil and the roots of 
plants. The researches made by the writer admit of the following con¬ 
clusions :—• 

1) Limestones as regards their behaviour towards acid liquids 
(aqueous solution of C0 2 ), 1 % aqueous solution of acetic add, 5 % acetic 
acid, N/10 hydrochloric acid, and N/10 nitric acid), may be divided into three 
: groups. The first group includes the marly, concretionary, sandy and fos- 
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siliferous limestones, which, are those most easily decomposed. The second 
group includes the argillaceous limestones which are more resistant than 
the previous kinds. Lastly, the third group includes dolomitic, saeeharoid 
and compact limestones which are those least easily decomposed. 

2) 'The decomposition of limestones follows fairly closely their 
respective specific weights, the smaller the specific weight, the more easy 
the decomposition. Exceptions are in the first group, the concretionary 
limestones and, in the third group, the dolGmitic limestones. For these 
latter, however, the anomaly is easily explained by their peculiar com¬ 
position. 

3) The degree of resistance of limestones varies with their geological 
disposition, limestones belonging to the deepest strata of the ground being 
less easily decomposed than those belonging to more recent strata. 

4) It is thus clearly proved that in soil investigations not only 
should the content in CaCO, be taken into account, but also its behaviour 
towards decomposition which varies according to the nature of the soil 
itself. 

Contribution to the Explanation of the Effect of Colloidal Silicic Acid in 
increasing Production in Sandy Cultivations. 

Litchon, F. ZeitschHft fuv Pjldnzenevndhnmg mid Dun%img. Part A, 4th 
Year, Yol. 5. 

The favourable effect of colloidal silicic acid on productivity where 
there is insufficient phosphoric acid manuring in sandy cultivations rests 
mainly on the physical qualities of the colloids, which improve the physic¬ 
ally unfavourable conditions of the sand. The physical improvement then 
shows Itself in a better utilization of the apparently small but actually 
sufficiently large additions of phosphoric acid. The natural soils contain, 
with suitable tillage, sufficient indeed abundant quantities of colloids. 
Sterile sands, poor in colloid substances, of similar character to the sand 
used in pot cultures can be improved in practice by stable manure or green 
manure, which has therefore been introduced and proved in practice. 
By this means the production factors of the food material supplied in the 
form of artificial manures is increased at least in the same measure as by 
the use of colloidal silicic acid in pot cultures. And so the use of colloidal 
silicic add has no importance in practice. J ust ■ as the established suit¬ 
ability of the Na in pot cultures to take the place of K to a certain 
degree has no significance, so colloidal silicic acid as a means of saving 
phosphoric acid is also of no , importance. The means by which one 
can be assured of the highest production 1 factor of the phosphoric acid 
manure, are to cover the natural soils with those which in practice in¬ 
crease the fermentation processes of the soil. Such being the case then, 
if we want big agricultural harvests, it will not be possible to replace 
full manuring which contains the indispensable phosphoric acid manure, 
in other words we must use easily soluble phosphates. 


It. Smoeik. 
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On the position of the Practical Agriculturist to the Question of the 

Acidity of the Soil',. 

Exnecke A. Illuslr. Landw . Ztg. Year. 45, Ho. 28, p. 339. 1925. 

The author warns against the under estimation of the importance of 
the question of soil acidity for the condition of the soil and the health of 
plants. The comprehension of the “ condition of the s il ” first emphasized 
by Hxjnig, appears to be of special importance for guarding against acid 
and alkaline injuries. For example we know that a mineral soil which 
is rich in fine earth, humus and lime in a finely distributed condition, 
and possesses normal water characteristics, shews a strong “ digestive 
capacity ” for all manuring materials, and so an exact knowledge of the 
contents of fine earth, humus and lime in the soils of a farm is of the 
greatest importance to the practical agriculturist. 

He also points out the importance of the fact that by using physiolog¬ 
ically acid manuring material on soils which are already acid great dam¬ 
age to plants ma3. r easily occur, therefore a proper consideration by the 
agriculturist of the questions pertaining to liming in exact amounts is 
essential, nd the suitable application of physiologically alkaline, neutral 
or acid manuring materials must be striven for. He gives warning against 
the agriculturist relying on the results of Ms own investigations with the 
various “ acidity testers ” etc. K. Scharrer. 

Studies on the Influence of Lime on the Soil. 

Gehrixg, A. and Wehrmaxn, O. Landw. Versiichsstat., 103, 279, 1925. 

Taking the speed of nitrate formation as a measure of the influence 
of lime on the soil, we got the following results :— quick-lime, marl, 
without manure ”, lime of potassium and residual lime. The influence 
of the residual lime on the physical condition of the soil shewed no better 
results than those of normal lime manuring, while biologically it was 
distinctly injurious. Certain associations exist, between physical qua¬ 
lity on the one side and C 0 2 production and nitrification on the other 
Only the residual lime and the lime of potassium do not obey this law ; 
the first named material, in a mechanical respect, produces nearly as 
great an effect as quick-lime, but as regards CO* production and nitrate 
formation it remains far behind the unmanured plot, evidently because 
of its Mgh content of chlorides, which have a' disinfecting effect. On 
account of its Mgh potash contents the lime of potassium show-s an inclina¬ 
tion to cause coagulation. As regards the breaking up of the organic 
matters in the soil effected by manuring with the various kinds of lime, 
it appears that, measured by the quantity of GO a produced, quick-lime 
has the best effect, followed by residual lime, marl and lime of potas¬ 
sium. D. Mayer and Hissxnk have mentioned processes for separat¬ 
ing absorptive combined lime from that soluble in acid. The former 
works with a 10 % NH 3 C1 solution, the latter with N/i NaCl solution. 
Comparative experiments of the authors induced them to work in accord¬ 
ance, with the, more detailed but more exact methods of Hissink. They 
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also give an account of a theory of method for determining the highest 
combination capacity of lime, and, in conjunction with the process of 
His sink, the so-called lime saturation factor ; 25 g, of the same soil has 
40 ccm. saturated quick-lime solution poured over it, and is then shaken 
for 30 minutes. A few drops of phenolphtalein are then added, and C 0 2 
is introduced until colour appears. The CO, lying over the liquid is re¬ 
moved by introducing air, while that in solution in the liquid is remov¬ 
ed by heating for a short time to 6o° and by blowing air through. A 
further 20 can. of the saturated quick-lime solution is allowed to run in, 
it is shaken for 30 minutes, CO. again introduced, and this process is 
repeated until the desired quantify of liquid, 100 ccm., is reached. After 
the last saturation of the remaining lime with C 0 2 , as much solid sodium 
chloride is added to the quantity of liquid as is necessary to make toe 
solution normal. It is then heated to 80-90°, allowed to stand for 12 
hours, and the exchangeable lime is determined b} T separating the ab¬ 
sorbed lime from the carbonate in the manner suggested by Hissinx. 
The quotient, determined according to Hissink, of the available contents 
of absorbed lime and the maximum content, determined by the authors" 
methods, gives the degree of saturation of the soil. At a saturation 
degree of 70 the requirement of lime of the soils examined ceases. With 
soils having a degree of saturation of 70-72, the authors could not obtain 
increased crops by applying more lime. There consequently appears 
to be a parallelism between the degree of saturation and increased pro¬ 
duction. It further appeared that if no hydrolytic acidity occurs in 
a soil, there is also no necessity for lime ; in such cases, therefore, it is 
superfluous to carry out the methods of determining the degree of satur¬ 
ation. K. SCBLARRER. 

Critical Investigations on Neubauer ? s Seedling Method. 

Guenther, E. Zeiischrift j. Pjlanzenerriahrnng und Dimgitn a VoL V, 
Sect. I, Part B, 1926. 

The author examines the influence of light and of the soil reaction 
on assimilation of foodstuffs by seedlings. The analysis figures of the 
same soils under different light conditions during growth show that the 
influence of light plays a subordinate part, and under normal conditions 
can be entirely neglected. With a soil in which, having otherwise the 
same contents of food materials, different degrees of acidity were produced 
by the addition of calcium carbonate, it is clear from the results of the 
analysis that the difference of soil reaction does not affect the food as¬ 
similation by seedlings, unless it is very marked. L. G. 

Taking Samples of Soil from the Field. 

Haehne. H. Zeiischrift fur Pfansenernaiming un d Dikngung VoL V, 
Sect. I. Part B. 1926. 

Mixed samples, which came from a different number, of places distri¬ 
buted uniformly over the field under Investigation, were 'examined by 
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Neub auer’s seedling metiiod and tlie results compared, in order to be 
able to work out a definite rule for taking samples of soil from the field. 
It appeared that an average sample from 10-15 places in fields which can 
be described as uniform is qu.te sufficient, whilst if taken from only 5 
places, the probability of finding the correct a erage is too s.. all The 
a erage of the samples am not any individual one must be using for 
judging the field. Gcrrner. 

Nitrification Studies 

Halvbrsen W. V. Oregon Agricultural Experiment Station, Cornwallis. 

Nitrification tests were run on a series of fertiliser plots to determine the 
relative value of several methods. These plots are located on Willamette 
silty 7 clay loam, which is a prominent soil type of the Willamette Valle} T . 
It normally has a pH value of about 5.5 and is one of the most fertile soils 
in that locality. In these tests the power of the various soils to produce 
nitrates from their own organic matter, from 30 mgs. of N as ammonium 
sulphate, from the same amount of ammonia sulphate added with 210 mgs. 
of CaC 0 3 and also from 0.1 % of blood meal were determined. In all 
cases 100 gins, soil were used at optimum moisture content. The nitrate 
production in the soil itself was so small during the 28 days incubation 
period as to give little information : the other methods gave parallel results 
except on one plot which received heavy applications of sulphur, super¬ 
phosphate and potassium, sulphate, in which case the hlocd meal gave com¬ 
paratively higher yields of nitrate. It is significant that on plots which 
had received excessive applications of lime in the field, the yield of nitrates 
was proportionately higher in the tests where theCaCO s , was added with 
the ammonium sulphate. Over this wide range of acidity and fertiliser 
treatment the merits of one method over another were not apparent, 
though a range of H ion concentration from 5.2 to 7.2 and a wide va¬ 
riation in buffer content prevailed. 

The nitrate content of fallow plots adjacent to the fertiliser plots 
which had received o, 2, 4, and 6 tons of lime respectively per acre was de¬ 
termined at several intervals during the growing' season, and showed that 
lime promotes the production of nitrates in this type of soil. The most ni¬ 
trate is found where the largest application of lime is made, even though 
that application is excessive. The production of nitrates in the soil is in 
agreement' with the laboratory tests and is quite necessary and should be 
taken in consideration in determining the nitrifying power of a soil. Nume¬ 
rous analyses, however, of soils on which crops are growing fail to yield 
more than a trace of nitrates until the crop is harvested. 

That a difference in the physiological efficiency of the nitrifying 
flora of soils exists is shown'by the parallel results obtained when nitrifica¬ 
tion tests are run in both soil and solutions. However, the fact that 
nitrification is more dependent on the soil conditions than the biological 
efficiency is, evidenced by the failure of soils to produce larger quantities 
of nitrates, after being inoculated with a soil infusion containing organisms 
of a higher "physiological efficiency, X. 
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On tlie Retension of Superphosphates in Acid Soils. 

Happen, H. Deutsche landiv . Presse , 52, 489 and 496, 1925. 

On the basis of ins experiments, the author comes to the opinion that 
the fear that superphosphate-phosphoric acid can form such compounds 
in the free acid soil as to check the plants, or at least have less effect than 
on other soils, is unfounded. His vegetation and chemical solution tests 
showed that the presence of excessive Al- and re- sesquioxide did not have 
any ill effect on the absorption of the Al- and Fe- phosphates as both of 
these are easily assimilated by plants. K. Schaerer. 

The Recovery Power of a Soil as Indicated by Incubation. 

Mamin, F. C. Laboratory of Plant Nutrition, University of California. 
Berkeley, California, 1926. 

A brief review of the characteristic behaviour of a fertile hues andv 
loam soil under conditions of continuous cropping with barle}' and of 
continuous fallowing, as reported in earlier papers from this laboratory, 
is given. 

This soil was used as a culture medium for various crops in an absorp¬ 
tion study in the greenhouse, as the result of w ? hich the crops, maize, oats 
and turnips, reduced the concentration of the liquid phase to a low level and 
entirely depleted the nitrate. 

These residual soils were incubated at 27-20° C. after the removal of 
the different crops and screening to remove some of the larger roots. The 
moisture was kept constant (14 %). The soils were studied by displacing 
the soil solutions by the Burd and Martin method at from 9 to 161 days 
after incubation wras started, then determining the total concentration 
(conductivity) and the composition with respect to the more important plant 
food constituents. 

The results of the preliminary study of a soil by this method showed 
that during the first few days an indication may be gained as to the residual 
effects of different t} 7 pes of plants on the activity of the soil organisms pro¬ 
ducing nitrate. The soil, after maize and after turnips, increased much more 
rapidly during the first two weeks than the soil after oats, bearing out the 
observations of Lyon and Bizzeel several years ago on maize and oats 
on field .plots of soil. Continued incubation for five months showed that 
following all three crops, the concentration and composition reach levels, 
which are very close to that reached in this soil after eight years fallowing 
in a container in the field. 

The method gives promise of application to the study of the poten¬ 
tialities of a soil for supplying constituents to its liquid phase when its 
equilibrium is disturbed, giving the information in a very short time. 

Comparison of the Methods of Determining the Concentration of 

Hydrogen Ions of Soils. 

Nxkxas H. and Hock A. Landwirtschaftliche Versuchstaticmen , 104, 87,1925. 

The colorimetric method of Michaeeis w 7 as compared with the color¬ 
imetric process of Clark and Lubs, with the result that the agreement can 
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be described as very good, as the differences between the electrometric 
and colorimetric measurement of the soil reaction, according to the experi¬ 
ments of the authors, did not amount, on the average to more than o.i 
in pH values, and the electrometric method being recognized as a basis, the 
above pigments can be so far considered as excellently suitable for the 
examination of the soil. K. Sc earner. 

Electrometric Titration in its Significance for the Lime Requirement 

of our soils. 

Nikxas, H. and Hock, A. Landwirtschaftliche Versuchstationen t 104,93, 
1923. 


For carrying out the electrometric titration 50 g. soil are shaken for 
half an hour with 125 ccm. 7.5 % KOI solution, then, after decanting, 10-20 
ccm. are pipetted, and, with the help of the universal indicator recom¬ 
mended by the authors, the soil reaction is arrived at by the aid of an 
electrometer. Then the alteration of the actual acidity is traced, which is 
apparent if to the soil solution are added known quantities of acid or 
alkali, whereupon the number of ccs. of acid or alkali introduced are drawn 
on the abscissa, and the corresponding values for pH on the ordinate of a 
coordinate system, and the titration curves appertaining thereto are con¬ 
structed. Most acid mineral soils, with electrometric titration, show their 
chloride of potassium extraction curves, which point to the presence of 
A 1 CL, consequently to changeable acidity, whereas forest soils show quite 
a different course of curve, because with them the acidity is caused by 
humus acids and phosphoric acid. When soil suspension methods are 
employed, the course of electrometric titration proceeds with difficulty; 
with sandy and light loamy soils it is successful, but with the heavy loamy 
and clayey soils, and with many humus soils, it is quite impossible in con¬ 
sequence of the poisoning of the electrodes by the soil colloids. If the 
total acid in a soil is ascertained by the Daikuhara method, using me¬ 
thylene red as indicator, then the quantities of lime calculated from that 
are certainly minimum values, and are mostly to be considered as insuf¬ 
ficient, whereas by the Daikuhara method, using phenolphtalein as indi¬ 
cator, values result which are too high, whereby one dose of the amount of 
lime indicated as wanted might under certain circumstances be too much 
for many plants. The figures arrived at on the basis of electrometric ti¬ 
tration for chemical neutrality lie between the two limits, and may be 
considered as serviceable results. K. Schaerer. 

On the Quantity and Chemical Composition of Colloidal Clay. 

'Novak, V. Smoiak, L, : O mnozstsvi a chetn. slozeni jilu Holloidmho* 
Zpravy. 

' The following is a summary : 

- 1. Colloidal clay in its widest sense amounts to more than 9% 
of the total mass of the soil. 
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2. The content in colloidal clay proper amounts to 7 % of the total 
mass of dry soil. 

3. The ratios between Si 0 2 and (Fe 2 0 3 , A! 2 0 3 ) in colloidal clays, 
properly so called, varies between 2.5 and r.04 ; x. 'The ratios between 
■Si 0 2 and ALO s ran from 4.3 to 2.6 : 1. 

4. The content of colloidal days proper in alkaline and alkaline 
earth bases is generally relatively high. 

5. The organic part of colloidal clay is generally more easil}’ 
dissolved in a xo % solution of hydrochloric acid than the inorganic 
part. Accordingly, it is thought that nutritive substances are more easily 
set free from organic combinations or complexes than from inorganic com¬ 
binations. 

6. It appears that the basis of colloidal clay in the wider sense is a 

pseudo-combination of humic matter with alumo-silicic acid. Colloidal 
clay proper is probably only composed of alumo-silicic add. The ab¬ 
sorbent power of colloidal clay proper, owing to the lesser surface activity 
of the inorganic colloids, is less considerable than that of clay in the wider 
sense. " L. Svgxjk. 

Researches on Nitrification and Denitrification in Oxidizing Media. 

P arise B (Istituto superiore agrario. Bologna;. Le SSazioni spcvimsniali 
agraric italiane , Vol. 58, No. 10-12. pp. 449-472, bibl. Alodena 1923. 

The nitrification of ammonia occurs regularly in an atmosphere of 
pure oxygen. This fact, which the writer has proved, enables the phenom¬ 
enon of nitrification to be studied more intimately and furnishes the meth¬ 
od of establishing a complete balance of nitrogen. 

The author’s experiments show that the combustion of organic matter, 
such as may be indicated by the production of carbon dioxide, is in propor¬ 
tion to the quantity of oxygen consumed. In permeable soils, then, am- 
moniacal nitrogen and nitrous nitrogen are completely transformed into 
nitrates, in an atmosphere containing oxygen; in waterlogged soils, on the 
other hand, especially in the presence of amino-acids or amides in sufficient 
quantity, ammonia and nitrous acid are readily broken down and their 
nitrogen is' set free into the air in a molecular state. In such cases, the 
total decrease of nitrogen is equal to the weight of the nitrogen set free. 

Verv probably the group >CHNBU reacts on the nitrous acid according 
t o the formula > CHNH 2 + HNO* = CHOH ~f H a O -f N g , in tills way 
causing a loss of nitrogen double that which would occur through simple 
denitrification. In a soil containing 15-20 % of water, the consumption 
of oxygen is more intense than in a waterlogged soil. The presence of 
sugar however can increase the consumption of oxygen in waterlogged 
soils to an extraordinary extent. A. F, 

Is Soil Reaction of Importance for the practical Agriculturist ? 

Trenel, M. Zeitschrift /. Pjlanzenemahrung mid Durigmig. Vol. V, 
Sect. 4, Fart B, 1926. 

The work deals with the dependence of liveliness of growth of the dif¬ 
ferent cultivated plants on the soil reaction. The reaction cards of the 

6 -— Agr , ir . g . 1 
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estates examined are appended. It is shown that the determination .of 
reaction by electrometrieal methods in suspensions containing KCi shows 
this dependence better than do measurements in watery suspension. 

Soil reaction more acid than pH 6.0 injures beetroot, barley and 
clover. Oats and wheat do well up to pH 5.2 ; potatoes were found 
insensible up to pH 4.2 ; with rye an optimum could not be recognized. 
Sorrel and equisetum cannot be considered as definite signs of soil acidity. 

The geological conditions of the soil must he taken into account in 
judging. Referring to this, investigations of the sub-soil, which are given 
in the reaction cards, deal with this point and are of great value to the 
agriculturist. L. G. 

Soil Biology. 

Soil Sickness. 

De Ghlis H. (R. Stazione Chimico-Agraria Sperimentale di Portici). Le 
Siazioni Sperimentali Agrarie Italians, Vol. tVIII. Ho. 10-12, p. 373-439, 

1 Tab. Modena 1925. 

In spite of the numerous investigations on the so-called sickness of 
he soil, the problem of its determining causes not only remains obscure 
but demands the recording of experimental researches, based 011 sure method 
and extending to the stud3 ? of the phenomenon down to its characteristic 
beginnings. 

The author has therefore initiated a plan of systematic researches with 
the object of solving this problem. In this, his preliminary note, he reports 
on the experiments made with mustard, peas and Miagrum sativum. The 
phenomenon of decreased production is sketched clearly in these researches; 
in some cases there was an increase rather than a reduction of production, 
but these were quite isolated exceptions, after which the phenomenon 
renewed its normal course. 

The process of sickness however is not found to be so quick as is gen¬ 
erally allowed, though the plants selected were those considered best 
suited for the purpose. Undoubtedly then the phenomenon is subject 
to the action of ■ external agents ; thus the summer season makes it more 
active. It is not possible at present to say whether this corresponds with 
a more active vegetative growth evolution or with other conditions. 

Moreover the sickness exercises greater influence' on germinating seeds 
and on plants in the first stage of growth and it is quite possible that the 
damage sustained then may be the principal cause of subsequent defects. 

The writer proposes to follow up his researches by investigating the 
effect of aqueous extracts of the soil when it has reached the most suitable 
'degree of sickness, if not of absolute unproductivity. A. F. 

Humification Experiments. 

Cauda A. (Asti. R.' Istituto Tecnico Gioberti). Le Siazioni Sperimental 
• Agrarie Italian#, Vol. 59 , No. 1-3, pp. 99-105. Modena, 1926. 

The aptitude of agricultural soil for transforming cellulose into humus 
varies from one soil to another owing to the presence ox absence of humi-. 
iying bacteria and depends on its constitution and composition. 
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Tlie author investigated this bacterial activity in various soil samples 
meadow soil, soil under willow trees, willow mould, plane tree mould, 
of which only the willow mould caused total humification of wheat straw 
and the fruit sheaths of maize. 

The humification takes place at a high temperature (jC°C.), with cold 
it slows down or is prevented. From other experiments the author deduces 
that ammonium sulphate also retards and hinders humification,. Immer¬ 
sion in water prevents, while light does not hinder the formation of 
humus. 

Coprimis and the bacterium of peat cause a noticeable transformation 
into humus ; the former gives rise to colonies of the appearance of paraffin, 
with development of ammonia, while a bacterium is isolated with colonies 
mostly white, red, yellow, brownish, capable of humifying straw with much 
blackening and giving off an earthy smell of beet. 

We cannot speak of a true transformation into humus in the case oi 
the ordinary mushroom or oi fermented tobacco. 

The Effect of Sulphur on the Microflora of the Soil. 

Fife, J. M* (Utah Agr. Exp. Station), Soil Science, Yol. XXI, pp. 245- 
252, 1926. 

This is a report of a study made on the influence of varying amounts 
of sulphur on the soil microflora as measured by numbers, ammonification, 
nitrification, azofication and the rate at which the sulphur is oxidized to 
sulphates. 

Three soils were used in the experiment, soil “ A ” with a low organic 
matter content, soil “ B ” with a high organic matter content and soil 
" G ” with a medium organic matter content. 

The sulphur applied ranged from xco to 1000 pounds per acre. 

According to the author sulphur greatly stimulated ammonification 
in all three soils with soil A leading. Nitrification was stimulated in soil B 
by sulphur in all concentrations with the exception of the highest applica¬ 
tions. Sulphur was very toxic in soil A. Although the sulphur was very 
toxic at all the lower concentrations in soil C. a great stimulation, occurred 
in the higher concentrations. The sulphur w T as without effect, on azofica¬ 
tion during the short time the soil was under observation. There was a 
general decrease in the number of bacteria over the period the counts 
were made in the treated and in the untreated soils. Soils A and C showed 
a very slight increase in bacterial numbers. J. S. Joffb, 

The Bacterial Types Occurring In Frozen Soil. 

hocHHBAB, A. G. (Central Exp. Farm, Ottawa, Canada) Soil Science * 
Vol. XXI, pp. 225-231. Baltimore, Md. 

This is a report of an investigation on the bacterial types occurring in 
frozen soils of Eastern Canada. The field soils had been frozen for more 
than 2 months. The number of bacterial colonies appearing on albumin 
agar at 3 0 C was less than 10 % of those at 20°^ most of the bacteria of 
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frozen soils being incapable of low temperature growth. At 20° C tie 
most abundant type was the group of non-sporulating short rods, non- 
liquefying or slowly liquefying, and the next most abundant group was 
that of Aciinomycetes. Rapidly liquefying rods and micrococci were found 
to be numerically unimportant. At 3 0 the non liquefying short rods form¬ 
ed a higher proportion of the bacterial colonies, the other groups showing 
even less capability for low temperature growth than these forms. The 
micro flora of frozen soils does not appear to exhibit characteristics dif¬ 
ferent from those found at other seasons. Sixteen type species, isolated from 
nutrient agar plates at 3 0 have been described, as well as their frequencjn 
Two types predominate — both non-sporulating short rods — one slowly 
liquefying, one non-liquefying, and they appear to be representative soil 
types of other seasons which develop better at more moderate temperatures. 

J. S. Joffe. 

Handbook of the biophysical and biochemical Investigation of the Soil* 

Stokeasa, J. in collaboration with Doereia, E. G. With 91 text illus. 
pp. Si2. Paul Parev, Berlin, 1926. 

The book contains what the title promises. It is a work which recap¬ 
itulates our present day knowledge in the field of biophysics and biochem¬ 
istry of the soil, with a clear arrangement of the matter, a clear representa¬ 
tion and full comprehension of the subject. Space forbids more than a 
short summary, which will suffice however to shove that its comprehensive 
and enlightening account of, soil problems is of the greatest scientific im¬ 
portance. 

In the section on biophysical and biochemical examination of the soil 
the general methods of soil examination are first of all described, particul¬ 
arly the mechanical analysis of the soil and the determination of water 
capacity, also the analysis ‘of the soil air. Further sections deal with its 
chemical analysis, the determination of the soil colloids, of its electrical 
conductivity and its catalytic agents. The section on soil reaction gives 
a comprehensive account of the numerous electrometric and, colorimetric 
methods. There follows then the description of the special chemical 
examination of the soil, particularly of the determination of foodstuffs in 
soil' extracts. Of especial interest is the next section on radioactivity in 
the soil and in the soil air, and its influence on the germination and 
development of plants. 

The second main section of the book covers the methods of biological 
investigation of the soil. After general observations on the micro-organisms 
present in the soil, the bacteria of the rhizospheres are described, and the 
methods of the examination of edaphons demonstrated. After a compre¬ 
hensive description of the bacteria taking part in the nitrogen cycle in na¬ 
ture, there 1 come sections entitled : Synthesis of albumen in the soil, methane- 
decomposing and hydrogen-oxidizing bacteria, sulphur bacteria,, desulphu¬ 
rizes, iron bacteria, actinomyces, soil fungi, soil algae, protozoa- There 
follows then a description of them. Determination of the results of bacterial 
respiration is then described, as are biological absorption, and biochemical 
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methods for determining the hydrated phosphoric acid and oxide of potas¬ 
sium contained in the soil in an assimilable state. The further chapters 
concern :— soil respiration, carbon dioxide as basic factor, methods for deter¬ 
mining the carbon-dioxide produced by the soil, connection between organic 
substance and heterotrophes, between the chemical character of the organic 
matter and the respiration process, breaking up process of the cellulose 
in the soil, oxidization processes of the nitrogen-containing organic sub¬ 
stances in the soil, respiration intensity of the micro-organisms, respira¬ 
tion of forest soils, composition of drainage water as an indication of the 
bio-chemical processes in the soil, effect of stable manure on the mechanics 
of the respiration process in the soil, influence of radioactivity on the dis¬ 
similation process of the micro-organisms in the soil. It is in short an 
outstanding work which should he in the library of all soil scientists. 

SCHUCKT. 


Soils and Vegetation. 

The Significance of Traces of Elements upon the Growth of Young 
Orange Trees. 

Haas, A. R. C. and Reed, H. S. Riverside, California, Citrus Exper. 
Station. 

Characteristic injury to the foliage of young orange trees is often ob¬ 
served in sand culture experiments. The injury does not occur in sand 
cultures where tap water is employed in making the nutrient solutions, 
but is prominent where carefully distilled water and pure chemicals are 
employed. The difficulty is overcome by adding to the supposedly 
complete culture solutions minute amounts of a suspension containing alu¬ 
minium sulphate, potassium iodide, titanium sulphate, potassium bromide, 
strontium nitrate, lithium nitrate, manganese sulphate, boric acid, and am¬ 
monium nitrate. It is improbable that all of these ions are necessary for 
alleviation of the difficulty, and future work is in progress to ascertain 
those which are essential. * X. 

Contribution to, the Question of the Influence of Pure Spruce and Beech 
Stocks, as well as Mixed Stocks formed by both kinds of trees* 
on some qualities of Forest Soils. 

Kvapii, K. and XEMEC, A. (Prom the Biochemical Institute of the State 
Forest Testing Station at Prague). Zdtschrifl filr Fjrst- ' und Jagd&vsen, 
year 37, pp. 193-231. With 11 tables, 3 diagrams and 2 illus. 

The authors show, from a big series of physical, chemical and biochem¬ 
ical examinations of the same soil, that the influence' of pure spruce stock 
on the sandy, primitive mountain loam of East Bohemia (in the forest part 
of Tremosnice near Caslau, height above sea level-420 in., average yearly 
temperature 8.4° C., annual precipitation 646 mm.) is much more unfavour¬ 
able than that of pure beech stock. The favourable conditions induced 
by the latter were reached, or even surpassed, if beech and spruce were 
mixed. 
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Kopeckv's suspension analysis shows that all three soils (at a depth of 
35 cm.) maintain a normal and fairly similar condition. 

But the fine sand content of the pure spruce soil is the greatest, 
amounting to 32.5 % by weight, which points to a more unfavourable 
physical condition of the soil. 

Following Burger's view that the air capacity is the most important 
indicator of the fruitfulness of forest soils, these axe the only physical 
figures to be worked out, and are in absolute values : beech 22.37 1 spruce 
15.00. mixed stock 26.73. These figures themselves suffice to show the un¬ 
favourable influence of the pure spruce stock, and the favourable influence 
of the pure beech and also of the mixed stock. 

The analysis of nutrient matter (boiling the soil with 10 % Hydrochlo¬ 
ric acid) gives a corresponding picture : 


Table III. {abbreviated). 


Kind of wood and type o£ soil 

1 Content of 

nutrient matter in % of dry weight | 

Organic 

matter 

: P-.O0 ! 

1 

k 2 q I 

so a j 

CaO I 

in % 

Beech, mineral soil. 

Spruce » ...... 

Both mixed » . 

O.22S 
0.005 
| O.I44 

j 

! 0.03P 

1 0.021 ; 
i 0.047 i 

1 0.449 1 

I 2.599 i 

i 2.699 ! 

! 

0.117 

0.0S1 

0,187 

4*73 
i 1.58 
; 4.89 


Determinations of nitrogen were made by methods which I shall explain 
at another time for humus and mineral soils (surface layers) . They were then 
separated and differentiated' again into nitrogenous compounds, soluble in 
concentrated HC 1 such as amides and diaminc-acids. The spruce humus 
most rich in total amount, of nitrogen (1.473) contains it however in a very 
insoluble form, so that it only passes into the mineral soil to a small degree. 
These unfavourable food conditions for the trees, obtaining in woods of pure 
spruce, can be made just'as favourable as those in pure beech woods 
by mixing 1 spruce and beech, as the following figures show :— Beech 
humus 0.867 % bT, beech mineral soil 0.231 % N., spruce humus 1.473 % N, 
spruce mineral soil 1.58% N, mixed stock humus 1.269% b 7 , the like 
mineral soil 0.282 % N. 

The acidities {total, relative to titration acidity, actual and exchange¬ 
able acidity)' are such in their values that the spruce humus is most acid 
with 4.6 pH, and with 6.2 pH the mineral soil of the mixed stock is almost 
neutral. ' They were determined colorimetrically by Michabxjs' method 
(indicators without buffers). 

The catalytic power (action of catalysis) of the soils showed itself to 
be in the closest dependence on the degree of acidity, whilst the most acid 
was least capable of releasing oxygen from hydrogen peroxide. 

, The ammonifying power was also shewn to depend on the degree of 
acidity and the amount of organic matter, present, Tests by Remy’s 
method gave the following results;— 
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Spruce 19.42 mg.; beech S5.44 mg. ; both, mixed 75.33 mg. X, (iog. 
humus overlying mineral soil and 100 cm. 1 % Witte peptone solution). 

The values of the assimilation of ike atmospheric -nitrogen were in the 
same relationship in the humus beds of the three stocks as were the bio¬ 
chemical qualities investigated up to now. in that pure beech showed a 
recover}* of nitrogen of 14.S5 %, pure spruce only 11.6 %, and the mixed 
•stock 39.2 %, The mineral soils, gave rather a different result. 'The 
mixed stock, with 49.5 %, was the best, then followed pure beech 
with 27.8'%, and the spruce even showed loss of nitrogen (denitrification). 

The nitrate formation, determined by the Yhawot-P ralt method by 
reduction of the nitrate into picric acid, is shewn by the following figures, 
according to which pure spruce again comes out most unfavourably : 

From Table VIII. 

1000 g. humus in relation to mg. nitrate (net value) yielded : 

Beech humus 128.2 ; spruce 94.2 ; the two mixed 168.3 

Beech soil 77.4 ; spruce 59.3 ; the two mixed 88.8 

The phosphoric acid adsorption was shewn to be exactly proportional to 
the degree of acidity. The acid spruce humus could only retain 16.6 %, while 
the mineral soil of the mixed stock, on the other hand retained 74,10 %. 

The cellulose decomposition is demonstrated by illustrations. Accord¬ 
ing to that, the three humus layers are approximately alike in operation. 
The strips of filter paper are but little consumed. But in the mineral soils, 
on the contrary, the strips of paper pressed by the mixed-stock soil are al¬ 
most completely decomposed, while those in the spruce soil are almost 
complete!}’ untouched. 

The fermentation intensity , determined by Album and Luther's 
method in Ivanoff vessels with quicksilver manometer, is likewise smallest 
(40 mm.) in pure spruce soil; in beech and mixed-stock soil on the other 
hand being three times as .great. 

The measurement of the chemical light intensity in bunsen Roscoe units by 
WiESNER and CiBSLAs/s method leads to the conclusion that each individual 
corona of the mixed stock absorbs a somewhat greater quantity of light 
than the corona of the pure beech and particularly of the pure spruce wood. 

According to all the data, there appears to be no doubt that for the 
sandy original mountain loam investigated, and the climate and conditions 
mentioned, -which occur so frequently, the mixed forest formed of leafy and 
needle woods influences the general condition of'the soil more favourably 
than pure stocks, and very much more favourably than the pure spruce 
stock. 'The important bio-chemical factors of the soils,,are affected most. 

Grossxopf. 

Regional Soil Science 
The Vegetation of Switzerland* 

Brockmann H. Jerosch. First series, Part I. Der Boden. Rascher& Co. 
Zurich, January 1925, 

Of this very important work of the well known botanist and geogra¬ 
pher, the first part on the soil interests us the most. The author states 
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Ms intention clearly in the headings of both chapters :— 1 . “ Attempt tO' 
define the soils of Switzerland ' ,J and 2. “ Surface formations and soil con¬ 
ditions in their relationship to vegetation A 

It may be surprising that a geographer and botanist should be the first 
to give a survey of the kinds of soil occurring in Switzerland, and of their 
distribution. The reason lies in the very small attention paid in the Swiss 
colleges to pure soil science and in a noticeable absence until recently of 
systematic, geographical, scientific soil investigation. That under these 
circumstances the work under discussion was a bold venture is clear, and 
it Is to be expected that in many respects, from the point of view of a 
soil expert, many deductions of the author must appear as somewhat 
hasty. 

In the first chapter the author gives, by the aid of the (somewhat al¬ 
tered) scheme of Lang a survey of the climatic types of soil, and advances 
the statement that in Switzerland there must be almost all types of soil, 
from arid to ultra-humid. As arid soils the author understands places where, 
especially in the mountains, through the action of water, lime encrustments 
occur, or where, under overhanging rocks, in caves, etc., there are efflor¬ 
escences of salt. Included as humid soils occurring in Switzerland are yel¬ 
low brown and humus soils, and as ultra-humid soils, podsol soils. The soils 
in the high mountains are partly designated as frost soils. 

The author emphasizes with reason that as a result of the geological 
youth of Switzerland, and also especially because of the continual meta¬ 
morphosis through demolition and upheaval, there are still present 
immature or very slightly disintegrated soils. This explains the great 
importance of the mother rock, and there results, therefore, as a conse¬ 
quence of the geological multi-formation of the surfaces a mosaic of the 
most varied kinds and conditions of soil. 

In the 2nd. chapter the “ superficial forms and soil conditions in their 
relation to vegetation ” are dealt with. 

In the centre the last two glacierizations, with their erosive action (prin¬ 
cipally by water) and discharges (moraines and fluvio-glacial boulders) 
form the character of the soil. The soil is conceived climatically as brown 
earth, which in any case, through the mother rock, is of very varied kinds. 

The soil of the Jlira is represented as being very dependent on its geol¬ 
ogical origin, and, a tendency towards the formation of brown earth is 
assumed. 

It is clear that the Alps must exhibit the most extended variety of 
soils. With the lack of exact investigation, it is naturally very difficult 
to get an insight into the actual conditions. Brockmann, therefore, ven¬ 
tures * f no longer to pass by such important matters without bringing them 
within the range' of our consideration A 

Encrustments, as mentioned above, are comprehended as arid soil 
formations. In relatively dry valleys (Wallis, Schanfigg) the author 
expects the appearance of yellow soil, ■ and sees, in the various places 
where loess occurs, soils which incline towards the formation of yellow 
soils. A study of the effect of the wind on soil formation in the Alps is. 
certainly well justified. 
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Ultra-humid climate at great altitudes, and in the valleys with high, 
precipitation, on the northern border of the Alps, leads to Podsol soil. 

In conclusion, three short sections are devoted to the frost soils in places 
where no chemical disintegration can take place, and to the soil movement 
ana minute life of the Alpine soils. 

The “ attempt ” of Brockmann has given the soil expert a very sti¬ 
mulating work. Of technical soil literature only that of Lang, Wiegner and 
Graf zu Lbxningen is quoted. Further literature appears to be unknown to 
the author (for example Ramann, Soil formation and soil classification). 
There are no analyses at all. The author states many times, however, that 
“ at many places only individual observations were made” and "‘there 
might be omissions ” (p. 34 and p. 49). 

We consider that in reality the soil formation in Switzerland possesses 
a more humid character than is generally assumed to-day. More or less 
certain formations of Podsol soils are not rare in the centre of the country 
(particularly on gravel and loess), as a number of recent observations and 
works satisfactorily prove (Wiegner, Jenny, Jenny and Braun-Bean- 
oxjet, Meyer, Siegrist and Gessner). If the 'work of Brockmann- 
Jerosch stimulates to detailed investigations, it will certainly have ren¬ 
dered a great service. Gessner. 

On the Causes of the Displacement of the Coast Line, 

CrEMA, C. Spostamenti della linea di spiaggia presso Favazzina nel Golfo 
di Gioia. Boll, del R. Ufficio geologico d* Italia, Vol. I, No. 9, pp. 1-13, 1 map, 
1 fig. Rome, 1925. 

Between the stations of Bagnara and Favazzina on the Tyrrhenian 
coast railway a retrogression of the sea coast, formed in that locality by 
deposits of the Favazzina torrent, has been ascertained. As principal cause 
of this phenomenon is to be considered marine erosion no longer counter™ 
balanced by fresh deposits of materials by the torrent, the latter having 
changed its habit in consequence of the earthquake of 1908. 

No other action can presumably be invoked to explain it, not even gra¬ 
dual earth movement which sometimes helps to cause variations of the coast 
line, seeing that no authoritative observations admit of such taking place 
on the coast investigated, and also the action of such slowr movements 
could not attain appreciable importance in face of the so much more 
energetic action of tidal weaves. Such phenomena may always, as in the 
case under survey,- develop great importance, but only when the littoral 
is of a rocky nature. 

Such changes in proximity to the mouth of a stream should always be 
regarded as possible whenever it is desired to effect the regularization of 
catchment areas. A. F. 

The Reciamatian of the Lower Friuli. 

Perugeio, D. and Ferugeio, F. (Staz. Chimico-agraria sper. di Udine). 
La zona delle risorgive del Basso Friuli fra Tagliamento e Torre A An- 
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nali della Stazione chimico-agraria spev . di Udine , Set. Ill, VoL I, pp, 1-479, 
II Tab., 4 maps, bibl. Udine, 1925. 

Tiie vast zone which the writers deal with in this geological, hydrol¬ 
ogical, and agricultural paper comprises fifteen thousand hectares of land sit¬ 
uated in the centre of the Friulian plain, for the greater part swampy and 
everywhere under difficult drainage conditions The soils have a diversity 
of texture and composition, but are'almost always covered over by a con¬ 
siderable hmnifexous layer and variously clothed with self sown marshy and 
shrubby vegetation. 

Few efforts have as yet been made by private agriculturists to free 
their property from the curse of these spring waters, which if suitably con¬ 
trolled and adapted to irrigation would, owing to their very excellent tem¬ 
perature and composition, actually tend greatly to increase the agricultural 
value of the land. 

The reclamation of this zone is evidently beyond the power of private 
initiative and can only be expected to be undertaken as a public enter¬ 
prise. 

In the region investigated, from the point of view of reclamation, three 
zones nxay be distinguished An upper zone which includes the peri¬ 
meter of the springs, in which the importance of the overflowing from the 
artesian strata is considerable; an intermediate dry zone, such as can suc¬ 
ceed with a rational arrangement of drainage; a lower circum-lagunary 
and delta zone, for the most part still marshy, 

* , Provisions contemplating the mechanical raising of the drainage water - 
are only necessary for the third zone. In the first and third zones there 
is absolute predominance of marshy growth, while in the second zone 
cultivated fields, more or less dry meadows and wooded areas prevail, the 
last of which however have to a great extent disappeared. The regular¬ 
ization should primarily be directed to the streams which collect most of 
the water into the irrigation channels of the springs so that the great 
masses waiting for dispersion of the side rivers (Tagliamento and Torre) 
may be promptly, collected and got rid of. 

■ Other essential works should be completed so that on the one hand 
the main streams and the torrential water courses may no longer form an 
obstacle or a danger to subsequent operations of agrarian reclamation, and 
on the other hand a sufficient quantity of irrigation, water may be supplied. 

, Then considering the considerable extent of the zone represented by 
gravelly-sandy alluvia, with little natural fertility, ground elevated from 
the important superficial accumulation of humus, it is understood that a 
simple drying process of the land would undoubtedly lead to a great decrease 
in production. The zone would therefore be transformed into an area need¬ 
ing irrigation and for this purpose the considerable power of the overflow 
from the -water holding strata in the upper zone is such as to assure' any 
' increase in consumption. 

' In'the circum-lagunary zone the irrigation water would, also serve very 
well for removing salt from the soil. 

Agricultural improvement should go therefore hand in hand with these 
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water schemes and the technical agricultural programme should be based 
on the irrigation schemes. Water meadows and grasslands, cattle breeding, 
dairying, the cultivation of osiers, poplars, alders and, in process of time, 
the erection of human habitations in the hitherto unpopulated zone may be 
expected. The work will be facilitated by the fact that, under a recent 
ruling, the zone investigated is comprised in the first category of lands for 
reclamation. A, F. 

Soil Formation, Colonization and Succession of Plant Associations on 

the Aar Terraces* 

GESSNER, H and SlEGRXST, R. Mitt, dev Acirgauischen N a h t rforschen den 
Gescllschaft. Voi. 7, pp. 54, 1925. 

The authors examined the meadows of the Aar Valle}" at different 
heights in the neighbourhood of Aarau in the Centre of Switzerland. 
The results of the soil examinations are given briefly : 

A) In the so-called high water channels, the districts of the real 
river bed, the recent deposits (sand and gravel freshly washed out by high 
water) show a high but evenly distributed content of lime with' on , the 
average 25 % of Ca 0 O 3 . Also the humus content of this sand, poor in 
vegetation, is remarkably high (4 A 0.4%). On passing over to the 
fertile forest land, the humus content rises in the uppermost layer to 8 %. 
A slight washing out of lime is already confirmed here. Soil reaction neu¬ 
tral to -weak alkaline. 

B) The lower terraces. — Result of the last ice period, bears mixed 
woodland. Corresponding to the great age of this stage, the disintegrat¬ 
ing progress of the soil in a humid climate is here plainly shown, The be¬ 
ginning of podsol formation is'demonstrable by muriatic acid extractions, 
complete washing out of carbonates up to i.a-i.S 111. deep, distinct washing 
out of sesqui-oxides and increase of the same in the lower lime free 
layers Reaction weakly acid, humus content up to 224 %. 

C) High terrace. — Result of the ice period prior to the last. On 
account of the great age of these deposits, the formation of podsol soil 
is more sharply marked, and can be confirmed by the naked eye (photo). 
The upper levels of the soil are perfectly free from lime, and have a strong 
acid reaction (pH up to 4.9). The humus content falls with increasing 
depth, the subsoil being rich in 0 aCO 3 . Unfortunately, only the podsol 
layer is sufficiently analysed. 

Many tables, drawings and photographs make the work very clear. 
It must be given' credit for first emphatically drawing attention to 
podsol formation in Central Switzerland. ■ H. J* 

The Diamond fields of South West Africa. 

Kaiser, E. Die Diamantenwiiste Sudwest-Afrikas. Explanation, of a special 
geological map of the southern diamond fields 1 : 25 000, drawn up by W. 
BEETS and B. Kaiser. 2 volumes with many tables, maps and illustrations. 
Dietrich Reiner (Ernst Volisen) Berlin, 1026.. 

Seven years' after the loss of the South West African protectorate a 
"work has appeared which represents, scientifically,' the most important 
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production emanating from this field of labour. Whilst Passarge’s 
ehxaustive work on the Calahary only touches the eastern portion of tliky 
former colony, and Schui/tze’s able work " Aus Namaland und Kalahari A \ 
along with a general description of the country, plunges into an affectionate 
consideration of the natives, we have here before us a work which, starting 
from the interesting coastal deserts of South West Africa, collects there 
fruitful detailed results, and makes use of them for far-reaching conclu¬ 
sions with respect to the waste districts of other parts of the earth. 

It is impossible, within the limits of a short description, to do justice 
to all the details of this exhaustive work, nor can the numerous indiv¬ 
idual contributions be gone into, which have been made to it by Beetz, 
Boehm, Martin, Wauff, Storz, Stromer, Weissbrmee, Wenz, and Wiix- 
MANN. They go deeply into the results obtained by investigating special 
geological, paleontological and petrographical questions. The sections 
written by Beetz are closely connected with the investigations of Kaiser, 
so that they must be considered in conjunction with them. 

Diamonds were discovered in the year 1908 in the most desert parts 
of South West Africa. The discovery soon proved itself much more im¬ 
portant than was at first supposed, and gave rise to the founding of sev¬ 
eral diamond companies. The most important of these was the German 
diamond company, to which belonged the extensive diamond district south 
of the I/iideritzbuchst railway. That this monumental work has been 
made possible is mainly due to the former Director of this Company, 
Dr. Heinrici-i Lotz, who made it possible to send Professor Kaiser, 
and was able to provide special sums for the carrying out of the work. 

The whole work is based on the geological map on a scale of 1 : 25000, 
which was drawn up by Kaiser and Beetz. It is in 7 sheets, in¬ 
cluded in the first volume of the work, and even on the desk, in its 
special representation, permits a glance into one of the most interesting 
waste regions of the earth. The importance of the work, however, goes 
far beyond the explanation of the special geological maps, and gives in 
particular the picture of the origin of the desert. In the first volume, 
after a short survey of the geology, the structure of the old mountains 
of the primary formation of South Africa is given. The primary forma¬ 
tion consists of gneiss, mica schists and chlorite schists. There also ap¬ 
pears granite-gneiss, which is metamorphosed from younger granite, also 
veins ' of these granite injections, and converted basic rocks of volcanic 
origin. 

Above the primary formation lie the Concip and Kama formations B. 
dealt with by Beetz. As a result of extensive travel in the interior of 
South West Africa, it was possible to parallel these old fossile-free sedi¬ 
mentary layers with the formations in the interior already arranged 
earlier, by Range ; in consequence of the special mapping of the desert re¬ 
gions, the'Nama formation in particular could be here drawn up in detail. 
Even in these oldest sedimentary formations numerous volcanic rocks 
appear. Whilst,in the older crystalline foundation mountains acid vol¬ 
canic rocks,are most prominent, basic rocks predominate in the suspen¬ 
sory stage of the primary formation and'the Concip formation. In part 
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these volcanic rocks possess great geological age, in opposition to the 
alkali rocks and allied rocks, which did not arise until during a jurassic- 
cretaceous levelling period, which followed the levelling of those formations. 
These alkali-syenitic rocks were specially examined and described in the 
Granitberg and in the Klinkhardtgebirge. On these levelling surfaces 
the old layers were then deposited in younger eocene and miocene forms., 
as described by Beetz at the beginning of the second volume. In these 
layers were found, amongst other things, interesting remains of vertebrates 
which Stromer von Reickenberg has described thoroughly. These 
throw new light on the geological past of South Africa. In the tertiary 
deposits we already find diamonds, which then, by working up, have in 
part undergone such enrichment that they represent the richest diamond 
appearance of the whole region. The primary beds whence the diamonds 
originate must therefore be older than eocene, and approach very nearly 
to the age at which the South African geologists place the upper lime of 
Kimberley. Kaiser and Beetz come to the opinion that neither dark 
blue beds under the sea, nor the Orange River, nor the Benguela come into 
question as conveyors of the diamonds; the origin of the diamonds must 
rather be sought inland in South West Africa under the deposits of the 
dry climate. The dry fiows of the oldest tertiary time have in their course 
carried to the coast the diamonds washed out of the mother rock, and bed¬ 
ded them in the layers deposited by them. There, where the eocene 
sea has spread out the layers, or the lower miocene rivers have washed 
them out, they appear in a richer state. The richest beds have been blown 
out of this deposit again by the wind. 

These isolated samples of the work must suffice to show the special 
results of the two investigators. 

The other great undertaking which Kaiser has set himself is to follow 
up all the factors of the desert formation in their relation to each other. 
So he shows us in a masterly way the processes of the mechanical rock 
preparation and rock deposit in a dry climate. Water and wind are dealt 
with thoroughly. It is shown how f ar-reaching are the effects of water 
even in the dryest parts of the desert, where they would be least expected, 
and where many investigators have spoken of a purely mechanical rock 
preparation. Attention is also drawn to the importance of the wind, for 
which this wind-ravaged part of the coastal deserts is particularly noto¬ 
rious. The investigations on the re-deposit of silicic acid ate also of very 
great importance. Their elimination again takes place in the coastal 
districts in greater proximity to the source of origin than in a humid cli¬ 
mate. Nearly all the rocks are silicated. Under new formations of 
silicic acid formation are understood all the processes which play a part 
in and after penetration of the silicic acid coming from outside into the 
mineral residues present. The carbonate rocks of the Nama formation 
in particular present a good field of reaction for the silicic acid. Also the 
tertiary Pomona quart? and the surface lime are strongly silicated. The 
silicification processes are extended over a long period of time, beginning 
with the chalk period. An optimum is given by the passing over from 
normal arid to'extreme arid climate. For the formation of a strong si- 
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Heated covering, a long maintenance of the form of the upper surface of 
the land is necessary. Of the young, sedimentary, new formations in the 
desert climate, the wind borne sands are thoroughly dealt with. The ap¬ 
pearance of these is different in sand drift and sickle shaped dunes. Both 
are streamline bodies, but of quite different form and origin. 

The work is beautifully got up. Two coloured title illustrations after 
pastels of the well known South African painter Axex, Krikson give a pic¬ 
ture of the beautiful colours of the desert. 54 tables explain the- landscape 
and geological profiles, indicate the morphogenetic processes, and again 
give the fossils dealt with. 32 stereo-illustrations make possible a glance 
at the small forms of the desert. Numerous text illustrations explain, 
the text. The special geological maps are supplemented with maps of 
the Granitberg, a morphological map of the Wannen country, and one 
of a journey amongst the dunes. The price for the beautiful work is put 
low, its appearance being made possible by contributions to the costs 
of printing which were granted to the publisher. Range. 

The Composition of the Fractions Separated by Mechanical Analysis 

from some Transvaal soils. 

Marchand, B. de C. and van der IvlKRWE, C. R. South African Journal 
of Science , Vol. XXII, pp. 104-118. Johannesburg, 1925. 

A brief review of the literature on the above subject, outside South 
Africa, is given and then the mechanical analysis and the chemical com¬ 
position of the various fractions discussed of (a) sandy soil types and 
( 5 ) heavy soils. The mechanical analysis is done according to the (Hai<l) 
beaker method and the soil separated into seven fractions. 

Typical mechanical analysis of sandy soils from four different rock 
formations are given as well' as the ultimate chemical analysis of each 
fraction. The silica decreases while the alumina, iron oxide and phosphoric 
oxide increase, as the size of the particles decreases. The phosphoric oxide 
Is concentrated do a great extent in the clay fraction. Time, magnesia 
and potash also increase as the size of the particles diminishes up to the 
very fine silt fraction which usually contains more of these constituents 
than the clay. In sandy soils derived from granite, the coarse fractions, 
however, show a higher percentage of potash than the finer fractions. 

With regard to the heavy soils, the heavy red loams and the black 
clay soils (turf soils) are taken as samples. 

With the heavy red loams (derived from ferruginous, basic igneous 
rocks) the silica decreases regularly and alumina, magnesia, and phosphoric 
oxide increase generally as the size of the particles decreases. The potash 
shows considerable irregularity, but the finer fractions as a rule are richer 
In that constituent than the coarser ones. Since these soils have a high 
clay percentage (40-50), the phosphoric acid and also potash are largely 
concentrated in the clay fraction. 

The black clay soils are also derived from basic igneous rocks (see Mar- 
chand : “ The origin of the black turf soils of the Transvaal this Review, 

. Vol. IV, No. 3, page 6, 7), and contain a varying amount of free'calcium 
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carbonate.' Silica and lime decrease, as a rule, as the particles decrease in 
size. The general tendency is for the alumina, iron oxide, magnesia, 
potash and phosphoric oxide to increase from the coarser to the finer 
soil fractions, with slight irregularities here and there. 

In conclusion the physical properties and the composition of the clay 
fractions of the above two types of heavy loams (red and black) are compared 
and the very marked differences discussed. Maeherbe, 

Seasonal Variation in Salinity of Nile Water at Rodah (Giza) with Spe¬ 
cial Reference to Alkaline Carbonates. 

Aeadjem, R. Technical and Scientific Service Bulletin , No. 69. Ministry 
of Agriculture, Egypt. 

Chemical research on Nile water has been made since 1812 by several 
writers, but until the recent work of M. Victor Mgsseri no attention had 
been paid to alkaline carbonates and the resulting alkalinity of Nile water 
at certain periods of the year. 

The writer's researches which were carried on for two years (1924 and 
1925) have dealt with samples of w/ater taken weekly from the Nile, below 
the Rodali bridge, at a depth of 2 metres. 

The total amount in solution, the alkaline carbonates, the total bicar 
bonates and the chlorides have been determined. The WinkeER-Cameron 
method, inaugurated in Egypt by M. V. Mosseri, has enabled the bicar¬ 
bonates and the soluble carbonates to be separately determined. 

From tables and diagrams drawn up by the writer it is shewn that 
the salinity of the Nile is at its maximum when the river is at its lowest, 
and that the bicarbonates form the most important fraction of the soluble 
total. 

The origin of this alkalinity should be sought in the White Nile, being 
the result, according to all evidence, of the evaporation of the water which 
reduces the alkaline bicarbonates to carbonates. This change occurs 
either during the flow of the water of Take Albert to Assouan, or in the 
reservoir of Assouan itself. 

The waters of the White Nile are themselves enriched in,alkaline car¬ 
bonates by the Bahr el Gebel, which, during its passage through the Sudd, 
loses about half of its volume of water by evaporation. 

Moreover, the waters of Lake Albert, of which some samples supplied 
by Dr. Hurst have been analysed by the writer, are very rich in bicar¬ 
bonates and contain a relatively high proportion of alkaline carbonates; 
but these waters do not appear to contribute to the alkalinity of the White 
Nile. 

Most of the dissolved matter contained in Nile water is formed of bicar¬ 
bonates, especially bicarbonates of magnesium and calcium. 

The quantity of chlorides' is very small, the maximum (47 parts per 
million expressed as NaCl) taking place at low water in May. The chlor¬ 
ides become appreciable, not only in consequence of the concentration of the 
Nile water at that period, but also because, like the bicarbonates, they are 
brought in by'subterranean water which is discharged into the river. 
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Alkalis only form a small fraction of the dissolved matter in Nile water., 
which confirms previous researches of M. Victor Mosseri, and the writer 
shows that this water contains in solution more lime and magnesia than 
potash and soda. If this had not been the case Egyptian lands would 
long ago have become sterile. V. M. M. 

Carbonates and Blearbonates in Solution in Nile Water* 

Mosseri, V. M. Bull. Inst, of Egypt. 1925. 

The presence in irrigation water of alkaline carbonates and especially 
of sodium carbonate beyond a certain, always very small, percentage is 
objectionable. What matters most is the nature of the salts remaining 
after the evaporation or absorption of the irrigation water. 

Though the Nile water and the subterranean waters do not ever con¬ 
tain dangerous proportions of alkaline carbonates, they have on the other 
hand appreciable quantities of bicarbonates, among others alkaline bicar¬ 
bonates, which sometimes are transformed into very harmful alkaline car¬ 
bonates. 

The composition of the matter in solution in Nile water had only hi¬ 
therto formed the subject of fragmentary and incomplete researches; 
the writer is the first person to make a systematic study of the question and 
to make separate determinations of the carbonates and bicarbonates, which 
lie has done by means of the Winexer-Cameron method . 

These determinations, started in 1906 on irrigation and drainage water 
as well as on subterranean water, have been made regularly since 20 
April 1924 on the waters of the Nile itself, being taken every 7 day's at a 
depth of 2 metres at two different places of the river at the Cairo level. 

Besides carbonic acid of the carbonates and bicarbonates, the writer 
determined the total soluble content and the chlorine, and estimated the 
total C 0 3 of the carbonates and bicarbonates. These data expressed on 
the one hand in milligrammes per litre and on the other in percentages 
of the soluble total have been condensed into tw T o tables and compared with 
the approximate discharge of the river above the Delta dam. 

It appears from these figures that the alkaline carbonates (and silicates) 
are most abundant (6 to n milligrammes per litre expressed as CQ a ) during 
The last three months of low water (May, June, July) : the alkaline reaction 
with phenolphthalein is then appreciable ; while it is scarcely perceptible 
during the rest of the year and becomes nil from the middle of November 
to the end of January. 

. The bicarbonates are present throughout the year ; their' quantity, 
expressed in H0O 3 ■ and in milligrammes per litre, varies from ,98 to 159 
with a maximum in June and July and a minimum from September to 
December. 

The fluctuations of the bicarbonates as well as those' of the total of 
carbonates and bicarbonates (total C 0 3 ) are similar to the variations of 
the chlorides, except in May and June. The quantity of various elements, 
expressed in percentages of the total soluble content, show that, expressed 
in C0 3 , the'alkaline carbonates (and the silicates) represent 0 to 5.5 %, the 
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bicarbonates 55 to 44 %, the total of carbonates and bicarbonates 36 to 
45 % of the total soluble content. 

The writer, after having pointed out that in order to discuss these 
results usefully the quantity of silicates must be determined as well as the 
nature and the proportion of the various bases present in the Nile water 
at different periods of the year, insists on the importance of this question, 
which should not be lost sight of in works for regulating the river. 

V. M. M. 


The Fertility of Egypt. 

MOSSERI, V, M. Comptes Rendus du Gongrbs International de Geographic 
du Caire , VoL IV, pp. 135-168. 

In the first part of his "paper the writer deals with the agricultural 
wealth of Egypt and its principal factors, namely— geographical position, 
climate, the peculiar character of the peasants, the soil and the river which 
waters it. 

The remarkable geographical position of Egypt has had the most for¬ 
tunate results on Its commerce, supported almost exclusively, so far as 
exports are- concerned, by agricultural produce, and on its flora, of which 
numerous representatives especially most of the plants cultivated at the 
present time are of foreign origin. 

As the writer remarks, the history of the botanical acquisitions made by 
Egypt in the course of centuries is not only the history of its agriculture but 
also that of its external relations. According to Schweinfurth, that history 
is divided into six periods, in the course of which Egypt borrowed much from 
tropical Africa, Arabia, Babylonia, Persia and India, Syria and Armenia, 
the Balkan Peninsula and more recently from America, thus collecting in 
its midst, thanks to the fortunate combination of the soil conditions, cli¬ 
mate and irrigation, the greater part of the agricultural flora of the world. 
Recent attempts at new introductions have also been fortunate. 

The climate of Egypt, regular, free from injurious extremes and from 
excessive dryness allows of the production of superior cottons in the Delta, 
cultivation of maize in Lower and Middle Egypt and of bersim, the most 
valuable of the Egyptian leguminous crops, from Assouan to the Mediter¬ 
ranean. 

Although uniform as a whole it has however sufficiently marked differ¬ 
ences 1 between the south and north to impose on the agriculturist some 
discretion in the choice not only of the species but also of the varieties to 
be grown. It is thus that the growth of fine cottons is the speciality of 
Lower Egypt, that Upper Egypt, where coarse cottons are produced, is 
preeminently the region of the sugar cane for industrial use, of sorghum, 
onions, lentils and even of the bean ; that maize is uncommon outside 
Lower and Middle Egypt; that rice, dinebe and samara are reclamation 
crops confined to Lower Egypt and the Fayotim. 

.After having sketched the character of the Egyptian fellah, whose ap¬ 
titude is remarkable, and indicated the measures which should be taken to 
safeguard the qualities and health of rural labour, one of the principal fac- 

7 — Agr, ing . 
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tors of the prosperity of the country, the writer deals with the investigation 
of the soil of Egypt and the Nile. The genesis of these soils and the investi¬ 
gation of the Nile water are here related, as they have already been at grea¬ 
ter length by the writer in previous publications (notably in Agrologicai 
notes on the Egyptian Soil ”). In the second part, the writer examines the 
conditions which in former times, under the regime of irrigation by basin, 
assured the maintenance of the fertility of the Egyptian soil; he passes in 
review, as he had already done in a previous publication (“ On the Egyptian 
soil under the regime of irrigation by inundation the many benefits of 
the fallow period, called sharaqi , the suppression of which under the present 
irrigation system is very harmful. 

V. M. M. 

Contribution 'to The Characterization of Soils of Han&, Czech®-Slovakia, 

Novak, V. Prispevek Kcharakteristice pud. Hane. Zprdv vyzkunmych 
ustavu zemedskych c. 3 Ministersivo zemedelstvi Prague 1925. 

This essay, is a preliminary study of the typical soils of Hana. 
Hana is the flat country of Central Moravia, celebrated for its crops of 
malting barley. The general characteristics and the climatic seasons of 
this country are first of all described. The description of three sections 
of the soil of the following places :— Ivanovice, St. Ves near Prerov, and 
Hulin is given.' The characteristics of the soil profiles are given by mecha¬ 
nical and chemical analyses. 

The soils investigated are all “ tchernozion ” black soils slightly 
degraded. These black soils appear in two variations. The Ivanovice 
profile shows black soil with a tinge of hiown — this is the soil of the drier 
places — with a layer of humus of a maximum depth of 70 cm., while the 
St. Ves and Hulin profiles show a darker, black soil, — this is the soil of 
’ the moister places with a layer of humus of a greater depth than 70 cm. 

E. Smolik. 

The technical investigation of the soil of the Helds of the Agricultural 

School at Zhar in Moravia, and the immediate neighbourhood, 

NovAk V., Hrdtna J„ and Smoijk J. P&doznaleck^* prozkum pozemkfi 
liospodafske skoly na Morave a prilehleho okolf, Sborhik vyzkumnycli ustavu 
zemedleshyeh, sv. 14, Ministerstvo zemM&lstvi. Prague, 1925, 

The soil is that ■ of a crystalline schist area. The Hand Investigation 
Station at Briinn utilizes a large portion of the' school fields for plant 
investigation. About 200 ha. were examined in detail. The summary 
of ■ the , investigation is seen graphically on the ' coloured map 
' (scale !•: 5000). ' 

The soils'are grouped as follows according to their genetic relationship, 

■ ■ 1, 'Holocene meadow soils, 2. Podsol soils on diluvial drifts. 3) Podsol 
soils on gneiss detritus. 4) Podsol soils on diluvial deposits. 5) Podsol 
Soils on disintegrated gneiss. 
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Further differentiation of these soils was carried out according to 
texture. On the average, the texture of the field mould was as follows : 


Size of grain 

Contents 

, mm. 

% 

O.OI 

40-45 

O.OI - 0.05 

20- 25 

0.05- 2.00 

40- 30 


A great lack of lime and of assimilated potash was determined by 
Neubauer’s method. L. Smglixc. 

Agricultural Importance of the Tocra District. 

ScarTa, H. (R. TJff. Agraxio della Cirenaica). Rapporti e mono gr a fie colo- 
niali del Governo della Cirenaica. Series I, No. 7, iS Tab., 1 Map. Bengasi, 
1924. 

From an agricultural point of view the soils of the Tocra district may 
be divided into argillaceous-sandy soils (along the littoral strip from Tocra 
to Bersis), fairly deep (even over 3 metres), with rocky subsoil (calcareous 
bed which forms its foundation) ; there are also soils of conglomerate type 
containing river-borne pebbles and rubble of superficial erosion. 

Judging from appearances, they are fertile soils with high hygrosc¬ 
opic power; this may be presumed with greater reason from the fact that 
they are soils formed of thousand years old deposits of mud brought down 
annually by floods. 

The various alluvial strata which cover the calcareous bed have differ¬ 
ent depths at different points. 

Considerably different in appearance are the soils in proximity to the 
Sebka, being composed of the finer elements of the alluvium : dusty in sum¬ 
mer, swampy in winter, they have visible saline efflorescences which maybe- 
come regular crystallisations. The saline concentration decreases gradually 
as one gets further from the lake basin of the Sebka, The approximate 
extent of economic territory considered by the writer is about 250 sq. km,, 
of which about 85 1 % is utilizable for pastures, which are grazed at differ¬ 
ent seasons according to their position, and a proportion of 15-25 % utiliz¬ 
ed or utilizable for the growth of cereals. 

The population of the Tocra hinterland may be calculated at 2952 souls, 
with a total of 30 904 head of cattle over a pasture area of 21 200 ha. The 
area cultivated under cereals varies very much from year to year according 
to the rainfall. In 1922-23, a year of copious and regular rainfall, it was 
3720 ha., in the following year, a year of very irregular rainfall, it was only 
85 ha. 

The area made fit for irrigable cultivation is 158 ha. of which only 41 
ha, are permanently cultivated.; the population which lives on and works 
this area is about i/8oth of the total population. 

The growth of fruit trees represents a secondary' item of income and 
the garden is more or less the result of the particular soil conditions and the' 
social needs of the Kabyles and has become a factor of equilibrium and se- 
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curity against the sudden fluctuations of cereal and pastoral production. 

There is some land which might well be irrigated, a total of 810 ha. form¬ 
ing a basis for the future increase in value of the zone. 

There are too other lands which may be considered as subsidiary to 
the irrigable lands, and another 10 ooo ha. of good land, with good depth 
and quality of soil, on gentle slopes, part of it benefited by winter floods. 

No progress from the present form of misuse of the soil can be 'expect-- 
ted from the indigenous population. Admitting the possibility of cultivat¬ 
ing garden crops, part for local consumption and part susceptible of foreign 
and industrial trade, the establishment of a nucleus of a white population 
of about 2500 persons, to the extent of 5 per hectare, inclusive of white 
labour is considered possible. 

Other groups might be established elsewhere with a total of 3500 for 
the land made fit for irrigable, cultivation and about 7000 for ordinary dry 
cultivation, of whom not more than 3000 would beinTocra and the others 
in rural villages scattered along the water places of Sabal. 

The realization of this scheme, modest as it is, requires however shrewd¬ 
ness in the acquisition of land and in the investment of capital for irriga¬ 
tion and in general for economic reclamation, A. F. 

On the meadows of the Tessin River. Study on the Connection of 

Soli Formation and the Succession of Plant Associations. 

Siegrist R. and Gessner H. Festschrift Carl Schoder. Veroffentlichung des 
geobotanischen Institutes Rubel in Zurich. Part 3. Readier & Co. Zurich, 1925. 

We heartily welcome this collaboration of botanists and soil experts. 
The present work shows very plainly how very closely soil formation and 
vegetation are connected with each other. 

The. investigation extends over the bottom of the valley of the Tessin 
from Altaic to Lake Maggiore. In the upper valley of the river the allu¬ 
vial areas are only about 200 m. wide, whereas in the lower , valley plains 
10 km. long and 800 01. wide are quite covered with fertile woods and 
undergrowth. The following are the most interesting points for soil science. 

All the soils examined belong to the brown earth type; the appear¬ 
ances of disintegration point to podsol soils, but these could nowhere 
be establised definitely. The unitary nature of the original deposits is 
shown by microscopic examination of the mineral composition of the sand* 
The new soils are bright grey, the more disintegrated older terraces showing 
pronounced chocolate-brown colouring, caused by humus and hydrate 
of iron. Analyses in muriatic acid extracts determined lime, humus and 
pH, ratio and suspension analyses gave the following picture of the soils: 
carbonate contents up to 12 %, humus contents up to 28 %. The very 
coarse sandy passage noils become very much richer in humus with pro¬ 
gressive vegetation. Pronounced lime (and distinct magnesium) washing 
out is characteristic. The soils are found to be suitable for cropping, 
and quick .cultivation of the meadows is recommended, to prevent the 
, climatic, washing away of its nutrient matter. ' - ' IT. J. 
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Sketch of Agricultural Geology of the Jura. 

Simonot, F, Le Jura Agricole, 320 pages. Lons-le-Saunier, 1925. 

We will confine ourselves here to the nature of the soils furnished by 
the different geological features of the Department of the Jura. 

The generally marly soils of the Lias contain 4 to 15 % of lime, 2 to 3 % 
of phosphoric acid, and as much potash or nitrogen. They are very fertile. 

The ferruginous limestone of Bajocien only yields on the surface soils 
containing traces of carbonate of lime, 2 to 3 per thousand of potash, and 
less of phosphoric acid and nitrogen. 

The soils derived from the oolitic Bathonian limestones are chemically 
poorer. Carbonate of lime re-appeared on the analysis of the marly features. 
All soils of the middle and upper Jurassic are poor in phosphoric acid and 
contain less than 8 per cent of lime. 

Lime content falls until there are only traces in the soils derived from 
yellow limestones, sands or the jagged face of the low T er Cretaceus without 
the content in phosphoric acid being increased. The Pliocene soils of La 
Bresse do not contain any carbonate of lime and little phosphoric acid 
(0.5 to 1). The same is the case with ancient and glacial alluvial soils. The 
latter however are moderately rich in phosphorus, potash and nitrogen. 

The richness of modern alluvial soils is very variable. In them the 
content in lime varies from zero to 20 per cent. The characteristic of Jura 
districts, where calcareous rocks predominate, is therefore the decalcifi¬ 
cation of the agricultural soils. 

In view of the altitude of the mountainous part and the heavy rain¬ 
fall, these lands are naturally suited fox grass if they are marly and for for¬ 
est if they are rocky. 

Differing from dried regions showing the same features. Burgundy 
on the one hand and Provence on the other, which breed sheep, the Jura 
watered by 150 cm. of water goes in for the breeding of milch cow r s and ma¬ 
nufacture of cheese. 

The marls of the Trias and Lias exposed to the sun on the slope of the 
mountain are rich in phosphoric acid and potash and carry vineyards. Their 
content of carbonate of lime being less than 20 per cent., Riparia and Ru- 
pestris hybrids are used as grafting stock. The altitude of the vineyards 
is from 250 to 500 metres. Dr. Pierre Larue. 

On the Exchange and Active Reaction Figures of Some Moravian Soils. 

Saeoxjk L. O vyrnemiych a aktivnich reakonich cislecli nekteryuli Morav- 
skycli pM. 

1. The following limits of exchange reaction figures in the Moravian 
soils were determined in pH ; 

(a) With cultivated soils 4.4 - 7.4 ; 

(b) With forest soils 4.1- 6.3. 

Limits of active pH concentration : 

(a) Cultivated soils 6. 3- 7.3 ; 

(b) Forest and meadow soils 5.9 - 7.1, 
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The alkalinity of the soils fluctuates within limits not so wide as the 
acidity. 

3. The greatest acidity (of smallest exchange and active pH concen¬ 
tration and at the same time the greatest titration acidity) was found in 
forest soils and in those cultivated soils only which, came from the mote 
humid climate (from 700 mm. upwards). 

The profiles of the arid cultivated soils show neutral or weak alkaline 
reaction up to pH 7.3. 

3. The profiles of the degraded black soil (e. g. Hulin) showed an ap¬ 
proximately constant pH exchange reaction in the vertical direction. The 
argillaceous earth capable of exchange could not be established here (as 
with the majority of the arid soils) ; on the other hand lime capable of 
exchange occurred in the whole profile in considerable and constant quan¬ 
tity, The active pH concentration has a maximum in loose vegetable 
mould, a second in the deepest subsoil. 

4. In all acid soils the presence of exchangeable argillaceous soil was 
established. 

5. The titration acidity (n KC 1 ) reached the following amounts 
(calculated to 100 g. dry soil): 

(а) with cultivated soils, highest 3.927 mg H ; 

(б) with forest soils, highest 5.841 mg H; in water extraction 
0.451 mg H. 

6. There was no connection established between the weight of humus 
present and the pH concentration, though the soil samples whose humus 
was unsaturated (soils of more humid climate) showed everywhere a lower 
pH concentration. 

7. In the laboratory test, the germinating capacity and average 
growth of barley showed no correlation with the different pH concentra¬ 
tion (exchange and active) of the 'different soils on which the grains were 
grown. 

8. The relation between the hydrogen- per oxide- cat aly sis of the soils 
and the exchange reaction figure in pH is only a partial one. 

Author. 


The Reaction Profile of some Old Valley filling Soils. , 

Stephenson, R. E. Soil Department Oregon Agricultural Experiment 
Station. Cornwallis. 

Eight soils are studied to determine changes in hydrogen ion concentra¬ 
tion, lime requirement, and replaceable calcium and magnesium with the 
development of a soil profile. Textural observations noted a marked 
concentration of colloidal clay material in the second major horizon in 
some of the soils studied. Replaceable calcium is usually much greater 
in amount in the heavy horizon than in either the surface soil or the parent 
material. In these cases acidity is greatest in the surface leached soil. 

The development of a normal mature profile in the valley soils there¬ 
fore appears to be accompanied by the formation of base poor, ^ acid sur¬ 
face soil. The material from which the soil was formed, however, is usually 
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somewhat acid in reaction. The most fertile soils appear to carry the 
largest amount of replaceable calcium. Some of the soils which carry a 
fair amount of calcium, in replaceable form are not productive however, 
apparently because of the physical conditions. X* 

Relation of Replaceable Bases to Oregon Soil Problems, 

Stephenson. R. E. Soils Department Oregon Agricultural Experiment 
Station. Cornwallis. 

Replaceable bases are studied in eleven different Oregon soils taken 
from three types of climatic conditions. Six soils are taken from the 
humid valley section, two from the dry farm section and three from the 
arid section. 

The soils from the humid area are heavy soil types acid in reaction, 
and much lower in total replaceable bases than soils from the dry farm 
section. One acid soil which responds abundantly to lime treatments in 
the field is very low in total replaceable bases, but especially low in re¬ 
placeable calcium and high in replaceable hydrogen. The soils from the dry 
farm area are neutral in reaction, also rather heavy types, and very high 
in total replaceable bases and especially high in replaceable calcium. The 
soils from the arid section are neutral or only slightly alkaline light tex¬ 
tured types. These soils are relatively low in replaceable bases, but show 
a high ratio of calcium to other bases. * 

There appears to be some correlation between total replaceable base 
and soil texture, as 1 the heavier soils contain larger amounts when of 
similar reaction. 

Calcium appears to be the most important replaceable base in both 
amount and function. Under humid conditions replacement of calcium 
by hydrogen produces base poor, acid soils. Under conditions of insuf¬ 
ficient rainfall, calcium maybe replaced by sodium, which results ultimately 
in alkali soils that are non-productive. In both cases prevention is decid¬ 
edly better than cure. Proper soil management supplemented _ if neces¬ 
sary by treatment with special substances for its improvement may largely 
prevent either seriously acid or alkaline soils. At present there is no prac¬ 
tical method known for reclaiming bad alkali soil, ' X 
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the XV. International Soil Science Conference. Rome, 1926. 

Lange, W. Beitrage zur Bestimmung des Diingerbediirfnisses eines Bodens 
vermittels Pflanzen- und Bodenanalyse. Zeiischrift f. Pflanzenerndh¬ 
rung und Dungung. Part. A, Vol. 6, No. 4. 

LEmmermann, O. Die Bestimmung des Diingerbediirfnisses des Bodens dttrch 
Laboratoriumsversuche. Zeiischrift /. Pflanzenerndhrung und Diing- 
ung. Part B, Vol. 5, N. 2-3. 

LEmmermann, O. Das Verfahren der sogenannten Heissvergarung des Stalk 
diingers. Zeiischrift fiir Pflanzenerndhrung und Dungung, Part B, Vol. 5, 
No. 4c. 

Nemec, A. Stir une methode chimique pour determiner les exigences en 
acide phosphoriqtte des sols agricoles. Com flies rendus des seances de 
VAcademic des Sciences. 163, p. 3x4, July 1926. 

Sokoeowski, A. N. Einige Bemerkungen zur Methodik der Bodenanalyse. 
Benchte des Landwirtschaftlichen Institutes . Charkow, 1925. 

XJtescher, K. Die Bestimmung der loslichen Kieselsaure in verwitterten 
Tonerdesilikatgesteinen, Miiteilungen aus den Labor atari en der Breuss- 
ischen Geologischen Landesanstalt , No. 5. Berlin, 1926, 

Soil and Vegetatio n.\ 

Beanck, E. und Aeten, F. Vegetatinsversuche mit Sericit als Kaliquelle, 
a contribution to the question of the use of Potash containing silicates 
by plants. Lmdwirtschafiliche Versuchstaiionen , pp. 237-243, 1926. 
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Hesselmann, H. Studien liber die Htumisdecke des Nadelwaldes, Hire Eigen- 
schaften und deren Abhangigkeit vom Waldbau. (Schwedisch). Medde- 
landen fran Statens Skogsforsoksanstalt . Part 22, No. 5, Stockholm, 1926. 

EBM 35 CCRMANN, O. Untersuchungen liber die Bedeutung der BodenkoMen- 
satire fur die Ernahrung der Pflanzen, toad liber die Wirkung einiger 
Humus- bezw. Kohlensauredunger. Zeitschrift fiir Pflanzenemdhrung 
mid Bungung. Part B. Vol. 5, No. 2-3. 

Eemmermann, O. tmd Wiessmann, H. und Eckl, L. Bis zu welcber Tiefe 
des Bodens konnen die Pflanzen die Nahrstoffe mit Nutzen aufnehmen ? 
Zeitschrift f. Pflanzenerndhnmg tmd Dungtmg . Part B, 4th Year, No. 6. 

Wilson, B. D, und Wilson, J. K. An explanation for the relative effects 
of timothy and clover residues in the soil on nitrate depression. Me¬ 
moir 95, Published by the University of Ithaca, New York, Nov. 1925. 

■ Regional Soil Science. 

Blanck, E., Passage, S. und Rieser, A. Ueber Krustenboden und 
Kmstenbildungen wie auch Roterden, insbesondere ein Beitrag zur 
Kenntnis der Bodenbildungen Palastinas. Chemie der Erie, Vol II, 
pp» 248-395. Jena, 1926. 

Frosterus, B. Ueber die Kambrischen Sedimente der Karelischen Eand- 
enge. Fennia 45, No. 17, Helsingfors. 

Goy, S. Ueber die Erkennung der Dlingerbediirftigkeit der Boden und das 
Nahrstoffbediirfnis der ostpreussischen Boden. Agrikulturchemie und 
Landwirischafi, Denkschrift , Ostpreussisehe Bnickerei und Verlangs- 
anstalt A. G. Konigsberg, 1025. 

Kuchareski, A. Standortsveranderungen und Veranderung der Pflanzen- 
decke, abhangig von der Terrainveranderungen, senkrecht zum Fluss 
Hwozna der Bialowieser Heide. Universitatsdruckerei, Posen, 1926. 

Mieczynsri, T. Beobachtungen iiber geschichtete Bildungen in polnischen 
Lossgebieten (Polnisch). Memoires de VInsHtut national Polonais d 3 eco¬ 
nomic rut ale a Pulawy, Vol. VI, T. A. 1925. 

MiECZYNSKi, T. Materialien zur Erforschung Polnisch.es Boden. No, I. 
Cracow, 1926. 

MossEri, M. V. M. Notes agrologiques sui le sol Egyptian. Proceedings of 
the IV International Soil Science Conference . Rome, 1925. 

MossffRi, V. H. Ea fertilite de PEgypte. BEgypte contemporaine , Revue de 
la Sociele Royale d } Economic politique, de Staiisiiquc et de Legislation , 
XVII, pp. 93-126. Cairo, 1926. 

Obrutschews W. A, Geologie von Sibirien. x Map,, xo Tables and 60 
Illustrations in the text. Fortschritte der Geologie und Palaoniologie, 
No. 15, April 1926. 

Rasdorsky, A. J. Der Boden des ausgetrockneten Flussbettes Sulu- 
Tschubutla. Preliminary Notice of the Soil Science laboratory of 
Prof. A. Pankoff. Wladikavkas, Russia, 1926. 

Schottler, W. Die quartiaren Sandablagerungen der Umgebung von 
Darmstadt und ihre Bodenprofile. NotizblaU der Hessischen Geologi - 
schen Landesansialt zu Darmstadt , v. 8. Darmstadt, 1925. 
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Stebijtt, A. Dandwirtschafthclie Hauptgebiete des Konigsreickes S. H. S* 
Belgrade, 1926, (Serbia). 

Stebxjtt, A. Les sols de la Region Drina-Sava-Morava, Belgrade, 1924. 
(Serbia). 

Todorovic, D. B. Das Tscliemosemproblem inder Unigebung von Belgrade, 
Annales Geologiques de let Phiinsule Balcaniqm . VIII. 2. 

Wakimizu, T. Podsol in Sontli Saghalien. Journal of the Faculty of Science , 
Imperial University of Tokio, Vol. I, Part 2, Tokio, 1925. 


Genera ! News . 

Kispatic. — On the 17th May 1926, at Zagreb, the death occurred after 
long suffering of Dr. pkil. Mxjo Kispatic, Professor in ordinary of mineralogy 
and petrography at the University of Zagreb, member of the Southern Slav 
Academy of Science, who had been living in retirement since 1918, 

In addition to numerous scientific works which appeared in the “ Rad der 
Sudsiawischen Akademie der Wissenschaft ”, in the “ Verhandlungen der K. K. 
geologischen Reichsanstalt ”, in the ” Centralblatt fur Mineralogie ”, etc., 
Kispatic was also the, author, in the Croatian language, of a series of scientific 
nature instruction books, of which “ Zpmljoznanstvo, Zagreb 1877 ” may be 
specially mentioned, as it represents the first technical instruction book on 
soil written in one of the Southern Slav languages. A. S. 

Christensen.—• On the 27th. August 1926 the death occurred of Dr. Ha- 
raed R. Christensen, Director of the Statens Planteavls Uaboratorium at 
■ Lyngby, Denmark. 

Proceedings of the IV International Soil Science Conference. 

The Proceedings of IV International Soil Science Conference — articles 
in original languages — edited conjointly by the International Institute of 
Agriculture and the Italian organizing Committee of the Conference, was 
published in book form last June and at once put in circulation. 

The whole consists of 3 volumes containing 1758 pages, •— tables and 183 
figures and is a standard reference book on Soil Science. The general secre¬ 
tary — and acting president — of the International Society of Soil Science 
Dr. D. J. Hissink has sent the following letter of thanks to the President of 
the International Institute of Agriculture, S, . 33 . G. DE Micheus :— 

“ Cest men devoir d'exprimer a. votre Institut la reconnaissance de 
rAssociation Internationale de la Science du Sol pour la participation qu’il a 
eu dans FacMvernent de cette grande oeuvre,, ce qui est une grande acquisi¬ 
tion pour la Pedologie 

A most careful index forming a valuable aid for its use has also been pu¬ 
blished. 

Price of the three volumes ................. 250 Uires It. 

” ** ” index .. 30 ” ” 

” ■*' ” three volumes and index in cloth binding , . 300 ” 1 ” 
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Formation of the Italian Section of the International Society of Soli 
Science 19 July 1926. 

At the last session of the Italian organizing Committee of the IV Conference 
of Soil Science, the President, Prof. G. de Angelas d’OssaT presented the three 
votaries of the Proceedings of the Conference and expressed Ms thanks and 
those of the Committee to all who had collaborated in the interesting work. 
He drew special attention to the work of Prof. R. PEROTTi, secretary of the 
organizing Committee and of the Conference. A financial Statement was 
then made by Prof. PEROTTi and was' approved. 

On completion of the business and before declaring the meeting at an end 
the President, DE AngELIS d’OssaT, proposed the formation of an Italian Sec¬ 
tion of the International Society of Soil Science. The proposal was carried 
unanimously. 

A provisional Committee of management was appointed to act until the 
meeting of a General Assembly. Its members were 

President : Prof. G. De AngELIS d’Ossat 

Members : Dr. G. A. R. Borghesani. 

Mr. A. MarTELLI Member of the Italian Chamber of Dep¬ 
uties. 

Mr. V. Novarese (Ing.). 

Prof. P. SCURTI. 

Secretary and Treasurer 

Prof. R. PEROTTi. 


L 13 TA, 

The International Society of Soil Science. 

Honorary Committee . —Prof. Dr. I*. Cayeux, Paris; Prof. Dr. K. D. Glinka, 
Leningrad ; Prof. Eng. J. Kopeck, Prague ; Sir John RussELL, Harpenden ; 
Prof. Dr. S. Winogradsky, Paris . 

Executive Committee . — President: Prof. Dr. J. G. Iapman, New Brus- 
wick. — Acting-President: Dr. D. J, Hissink, Groningen . — Vice- 
Presidents : Prof. Dr. G. De AngELIS d’OssaT, Rome; Dr. BBNJ. FrosTE- 
rtjs, Helsingfors . Representative of the International Institute of Agri¬ 
culture in Rome: Eng. Pr. Bilbao y Sevilla, Rome . —. General-Secretary: 
Dr. D. J. Hissink, Groningen . — Editor of the Review: Prof. Dr. P. 
Schucht, Berlin . — Librarian: Dr. G. A. R. Borghesani, Roma. 

General Committee. — Prof, Dr, G. AndrA, Paris; Prof. Dr. K. Asp, Komaba 
(Tokio) ; Prof. Dr. PI. Hesselman, Djursholm (Stockholm) ; Prof. Dr. S. 
MlKLASZEWSKr, Warsaw; Prof. L- Novarese, Rome. 

The Presidents of the six International Commissions: I. Prof. Dr. V.Novi.K, 
Brno; II. Prof. Dr. A. von \Sigmond, Budapest ; III. Prof, Dr. J. STOK- 
LASA, Prague ; IV. Prof. Dr. E. A. PIitscherlich, Konigsberg ; V, ^ Prof, 
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C. F. MarbbT, Washington; Dr. Bknj. PrqsTekus, Helsingfors ; Prof* Dr. 
H. STREMME, Danzig (Langfuhr); VI. Bug. J. GiRSBERGER, Zurich . 

TA# Representatives of the National Sections: Prof* Dr* O. DemmermanKj, , 
Berlin; Prof. Bag. J. KopECKY, Prague; Bng. J. Th. White, Buiienzorg; 
Frol J. PIENHRICK, Aberdeen; Prof. Dr. EL 0 . BjokokkE, As ; Prof* Dr. 
K . D. Gianka, Leningrad . 

The Executive Committees of the International Commissions. 

I* Commission of the study of soil physics : 

President: 


Prof. Dr. V. Novak, Brno ; 

Vice-Presidents: 

Dr. Sven OdEn, Experimentalfaliet (Stockholm); 

Dr, B. A. Keen, Harpenden ; 

Prof* U. PraTOEONGO, Milan ; 

Dr. R. O. B. Daves, Washington. 

Secretaries: 

Prof. Dr. G. Kraus s, Tharandt; 

Dr. T. Mxeczynskx, Pulawy; 

Bug. J. Spirhanze, Prague . 

II. Commission for the study of soil chemistry : 
President: 

Prof. Dr. A. von 'Sigmond, Budapest. 

Vice-Presidents : 

Dr. B. Aarnio, Helsingfors ; 

Prof. M. M. McCoou, East Lansing ; 

Prof. Dr. O. Bem&xermann, Berlin; 

Prof. Dr. K. VESTERBERG, Stockholm (Herserud y Lidingo) ; 
Prof. Dr. G. W'iEGNER, Zurich. 

Secretaries : 

Prof. Dr. R. BaeuENEGGER, Budapest ; 

Prof. N. M. Comber, Leeds ; 

Dr. Th. SaidEE, Bucharest ; 

Dr. B. Schere, Budapest; 

B. TruoG, Madison . 


Dr. D. J. Hjssink, Groningen. 


Reporter: 
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III. Commission for the study of soil bacteriology : 

President: 

Prof, Dr, Eng. J. Stgkiasa, Prague. 

Vice-Presidents: 

Prof, Dr, Eng. H. Nxkias, Weihenstephan ; 

Prof. Dr, G. Rossi, Portici ; 

Dr, S, A. Waxsman, New Brunswick . 

Secretaries: 

Dr, D. W. Cutler, Harpenden ; 

Dr. E. B. Peed, Madison ; 

Dr. Eng. Ant. NEmec, Prague ; 

Dr, Eng. E. G. Bqbebee, Prague . 

IV. Commission for the study of soil fertility : 

President: 

Prof. Dr. E. A. Mxtscebrexch, Konigsberg . 

Vice-President: 

Dr. K, ZljESTRA, Groningen . 

Secretaries : 

Dr. O. Arrhenius, Stockholm; 

Dr. M. Tr^neUj Berlin ; 

D. R. Koagiand, Berkeley ; 

Prof. Dr. K. Aso, Komaba {Tokio). 

V Commission for nomenclative, classification and soil mapping : 

Presidents: 

Prof. C. F. MarbuX, Washington; 

Dr. Benj. FrosTERUS, Helsingfors ; 

Prof. Dr, H. STREMME, Danzig (Langfukr). 

Secretaries: 

Prof. Dr. W. Woeff, Berlin ; ■ 

Prof. Dr. A. Till, Vienna. 

VI, Commission for the application of soil science to agricultural technology 

President: 

Eng. J. Gxrsberger, Zurich. 

Vice-Presidents; 

Eng, B, Giqvannoni, Rome ; 

O, FaussER, Stuttgart; 

Prof, Dr. J. Zavadie, Brno . 
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Secretary : 

Dr, Bug. J, JanoTA, Prague. 

Members ; 

Prof. Dr, Bug. Zunker, Breslau ; 

Prof. Bug. C. vSkoTnicki, Warsaw. 

The Executive Committees of the National Sections. 

Germany : 

President: 

Prof. Dr. O. Bbmmershiann, Berlin. 

Members : 

Prof,. Dr, SchxjchT, Berlin ; , . 

Prof, Dr., R. GANSSEN, Berlin ; 

Prof. Dr. W. Wqe£B, Berlin. 

Czechoslovakia : 

President; 

Prof. Bug. J. Kofecky, Prague. 

Vice-President: 

Prof. Dr. V. Novak, Brno. 

ist Secretary : 

Bug. J. Spirhanzl, Fragile. 

2nd Secretary : 

Dr. Eng. L. Smobxk, Brno. 

Dutch-Indies : 

Bng. J. Tli. White, Buitenzorg ; 

Dr, CJbt. Bernard, Buitenzorg . 

Great Britain and the Dominions : 
For Great Britain and the British Empire. 

President: 

. Prof, J. Hendrick, Aberdeen. 

Secretary; 

Dr. B« A, KEEN, Harpenden. 
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Members : 

Pro! N. M. Comber, Leeds; 

G. W. Robinson, Bangor ; 

H. J. Page, Harpenden . 

-Fo/ the individual countries, 
England: 

Sir Jolm RUSSELL, Harpenden ; 

D. W. Cutler, Harpenden ; 

C. G. T. Morison, Oxford. 


Sudan : 

Dr. A. P. Joseph, Khartoum. 

West Indies : 

Prof. P. Hardy, Trinidad. 

Canada : 

Dr. P. T. ShxjTT, Central Bxperimental Farm, Ottawa. 

Australia ; 


Prof. J. A. Prescott, Glen Osmond . 

IVAze/ Zealand : 

T. RlGG, Nelson. 

South Africa : 

Prof. I. de V. Malherbe, Stellenbosch. 

India ; 

B. H. WlLSDON, Lahore ; 

Dr. M. Carberry, Dacca; 

Dr. H. H. Mann, Poona; 

A, Howard, Indore. 

Italy : 
President: 

Prof. G. DE Angelxs D’Ossat, Rome. . 

Members: 

Dr. ' C, A. R. BORGHESANI, Rome. 

Ing. ClErici ; 

On. Martblli ; 

Ing. Novarese ; 

Prof. ScuRTi. 
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Secretary and Treasurer: • 

Prof. R. PbroTTi. 

Norway : 

President: 

Prof, Dr. K. O. BjorLYKKB, As. 

Vice-President: 

Prof. J. Schetbug, Oslo . 

Secretary : 

Jobs. Lindbmann, A. 

Russia : 

Prof. Dr, K. D. Gunka, Leningrad ; 

Prof. Dr. A. A. Jarxlopa Moscow. 

Supplement to the list of members, 

Germany 

767, Thiiringisclie Geologische Landesmtersuchxmg. Vorsteher: Prof, von 
SexdxaTz. Schiilerstrasse 12. Jena', 

744, Schmidt, Prof. Erich. a. o. Professor der Universitat-Mtmchen tmd 
Abteilnngsvorsteher am chemischen Laboratorimns des Staates. Hess* 
Strasse 26. M ii n c h e n . 

United States. 

777. Library of the Agricultural Experiment Station. University of Delaware. 
Newark. Delaware. 

763, A13TXNE, B. van. College of Agriculture. Burlington. Vermont. 

752. Bartholomew, R. P. College of Agriculture. Madison, Wisconsin. 

753. Chapman, Homer D. College of Agriculture. Madison. Wisconsin, 
743. Bachnqwskj, Dr. Alfred P. United States Department or Agriculture, 

Peat Investigations. Washington. D. C. 

776. Elias, George W. 149. Broadway. New-York City. 

■ 754, Pudge, j. P. College of Agriculture. Madison, Wisconsin. 

755. Hirst, C. T. Experiment Station, Logan. Utah. 

604. Kerr, H. W. University of' Wisconsin, (formerly of Brisbane-Austraiia). 
Madison. Wisconsin. 

756. Latshaw, W. L.■■ Agricultural College. Manhattan. Kansas. 

757. Magnuson, II, P. University of Idaho. Moscow. Idaho. 

766^ 'McCool, Prof. M-. M. Professor of Soils, Michigan State College of Agricul¬ 
ture and applied Science. Soils section. East Lansing, Mi¬ 
chigan. 

739, McLanghlin, Walter W. Berkeley. California. 

758. MU5B4|p 5 ■ P, L. Marshfield. Wisconsin. 
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760. Neidig, Ray E. University of Idaho. Moscow. Idaho. 

761. Reed, H. S. Citrus Experiment Station. Riverside. Califomia, 
77S. Runs, Prof. C. R. Associate Agronomist, Agricultural Experiment Sta¬ 
tion. University of Delaware. Newark. Delaware. 

762. Thomas, Royle P. College of Agriculture. Madison. Wisconsin. 

764. Veihmeyer, -Fran k J. University Farm. Davis. Califomia. 

765. Wheeling, L. C. College of Agriculture. East Da using. Mi¬ 

chigan. 

France. 

775. Comptoir Prangais de 1*Azote. 9 €me , 57, Cliaussee d’Antin, Paris. 

England. 

774. Gimingelam, C. T. Rothamsted Experimental Station. Harpenden . 
Herts. 

773. Pearsall, Dr. W. H. Botanical Department, The University. Deeds , 

India. 

708. Bal/D. V. Agricultural Research Institute, (late of Harpenden-England). 
Nagpur C. P. 

771. Cajrberry, Dr. M. Office of the Agricultural Chemist to Government of 

Bengal. Dacca. 

772. Mann, Dr. H. H. Office of the Director of Agriculture. Poona. Bom¬ 

bay Presidency. 

770. Sen, M. A., Dr. J. Biochemist, Forest Research Institute. Dehra Dun. 
United Provinces. 

769, Wilsdgn, B. H. Punjab Irrigation Research Laboratory. Lahore . 

Hungary . 

> 

751. Die Landwirtschaftliche Rammer fur das nordl. Transdanubien in Gvox. 
750. HBRKE, A. Leiter der K. ung. Versuchsstation fiir Bodeiikmide und Agri- 
kulturchemie. Szeged. 

Dutch Indies. 

768. De Plandelsvereeniging Amsterdam. ■ Medan. S. O. K. 

Russia. 

743. Buschxnsky, Prof. W. P. Arbat. Grosse Afanajewsky pereulok, 22. N. 8. 
Moscow. 

748. Csordjagin, Prof. A. J. Karl Marxstrasse 43. N. 4. Kasan, 

746. Prjanischnikow, Prof. D. N. Landwirtschaftliche Akademie. Petrowskoe 

Rasumowskoe. Moscow. 

747. Smirnoff, Frau K. M. Pokrowka, Maschkof per. 14. N. 1. Mo ska u. 

Czechoslovakia. 

749, PallaTO'VA, Frank Ing. EHska. Fachbeamtin des botoilmndliclieii 

Yersuchsinstitutes. Pisarky- Kvetna 19. Brno. 

S —■ Agr. ing . 
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List of members who have not yet paid their subscriptions for 
the Years 1925 and 1926,, 

Greece igz5 1926 Ttotai 


•224 Forestry College, Athens . ..6.50 6.50 13.00 

555 Dr, G. M. Michaeopqulos Athens ...... 9.00 6.50 15.50 

Poland . 

323 A. Dabrowo, NTowogrodek .......... 9.00 6.50 15.50 

328 Dr. B. Cybtteski, Kielce.9.00 6.50 15.50 

330 Dr. J. Gabriel, Czerniwiche.9.00 6.50 15.50 

332 Dr. R. PatasxnSkx, Kutno.9.00 6.50 15.50 

333 T. SzpunaRj, Bionic. 9.00 6.50 15.50 

Sweden. 

192 Dr. G. Anbersson, Djursholm.. . 6.50 6.50 13.00 

201 Dr, A. Gayeein, Stockholm.. 6.50 6.50 13,00 

Czechoslovakia. 

339 Dr. G. Heinttz, Prague. 9.00 6.50 15.50 

435 Dr. E. G. DoeREEL, Prague.6.50 6.50 13.00 

United States of America 

84 Paul Michel, Kiowa. ..6.50 6.50 , 13.00 

85 A. W. Skxjberna, Rock}^ Ford . . . . . . ... 6.50 6.50 ; 13.0a 

107 P. Iv, Beinn, Rocky Ford . ..6.50 6.50 13.00 

270 R. S. Holmes, Washington , . ..'6.50, 6.50 13.00 

277 F. R. Lesh, Columbia.6.50 6.50 13.00 

459 Dr. G. M. Fortun, Santiago de las Vegas. . . 9.00 6.50 15.50 

424 W. H. Fry, Washington...9.00 6.50 15.50 

Norway 

647 Dr. J. H. L. Vogt, Troudhjem ... . 9.00 6.50 15.50 

Russia 

161 E. J. Sergeff, 'Leningrad. ..6.50 6.50 13,00 

168 S. P. Erawkoff, Leningrad. 6.50 6.50 13.00 

175 B. F. Paweoff, Vladikaskas ..6.50 6.50 13.00 

177 N. N. SockoeoFF, Leningrad. 6.50 6.50 13.00 

184 R. S. Ieeyxn, Moscow ..6.50 6.50 13.00 

382 F. P. Sawarensky, Moscow ......... 6.50 6 50 13 00 

388 A. W. Tisenhaesen-KostuckewitschS molensk 6.50 6,50 13.00 


The above mentioned members are requested to send their subscriptions 
for the years 1925 and 1926 as soon as they see this notice. 

In countries where there are national sections the subscriptions' may be 
paid to the secretariat of these sections. 

Dr. D. J. Hissink 

Acting President and General Secretary, 

Erratum. — In the article by A. v. NosTiTz, vol. II, 1" page 10, illus. 2, 
it should read Increase of water-draining powder ” instead of " water 
capacity 

























PROCEEDINGS OF THE INTERNATIONAL COMMISSION 
FOR THE STUDY OF CHEMICAL FERTILISERS 


Papers. 

THE CONSUMPTION OF ARTIFICIAL FERTILISERS 
IN AUSTRIA IN 1925. 

The use of artificial fertilisers in Austrian agriculture has increased 
greatly in recent years despite the generally unfavourable condition 
of the country and the neglect of this problem by the special agricul¬ 
tural government departments. It is due to the endeavours of far¬ 
mers to repair their losses in the war by the most practicable increase 
in production. An appreciation of the possibility and of the neces¬ 
sity for agricultural progress is only found where education, that 
natural condition of growth, credit and market facilities are either 
good or at least bearable. Such advantages are met with in 
the Lower Austrian lowlands. According to information kindly 
supplied to the author by Dr. Rudolf Haas, head of the firm 
Heilgem and Haas of Vienna, 50-80 % of their total sale of artificial 
fertilisers goes to that part of the country. True, progress can 
also be observed in other parts of the country, but it is at present 
on a smaller scale, owing to the economical and technical difficulties 
met with in all attempts at intensification. 

With regard to the origin of the artificial fertilisers used by 
Austria, the country produces about 45,000 q. of sulphate of ammonia, 
i. e. more than is used up annually by its agriculture. Since the spring 
of 1925 Austria has been capable of producing annually up to 500,000 q. 
of superphosphate, in the very modern works of the Wodawerke- 
Wetzler Co. Ltd. at Moosbierbaum. But the very uncertain economic 
and political situation of Central-Europe only permits of a very slow 
development of the scheme. All other kinds of artificial fertilisers, 
with the exception of a small quantity of so-called Reform phosphate, 
have to be imported. 

The following tables ■ give an account of the employment of the 
different kinds of artificial fertilisers in 1925 and the corresponding 
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consumption in 1924. The data are derived partly from official 
sources e. g. Austrian trade statistics, partly from private sources, 
especially from my collaborator Dr. Haas. 


1. Nitrogenous fertilisers. 


Sulphate of Ammonia : 

(а) Home production. . 

( б ) Imported. 


Quitnals 

1925 

■ 35 480 

5 247 

Quintals 

1924 

32 640 
1 830 


Total . . 

• 40 727 

34 470 

Nitrate of soda . . . 
Calcium Cyanamide . . . 
Ammonium nitrate . . . 

Tetina nitrate. 


• 47193 

• 55 091 

5 687 

4 796 

37 457 
35 315 
3 7^0 


Total. . 

• 153 494 

no 952 


2. Phosphatic fertilisers. 

Superphosphate: 


(a) Home production. ....... 

(b) Imported.. . 

44.250 
325 32 7 

284 409 


369 577 

284 409 

Thomas slag .. 

Bone meal, slag phosphate etc, . . . 

324 32s 

So 000 

343123 

60 000 

Total. . . 

773 905 

es? 532 

3. Potassium fertilisers. 


Potassic salts.. 

192 630 

142 996 

Thus it is seen that the employment of nitrogenous fertilisers 
increased by 39 %, the synthetic products being of the greatest im- 


portance. Of the phosphatic fertilisers superphosphate shows a 
30 % increase, Thomas slag a slight decrease. The use of potas¬ 
sium salts shows a rise of 35 %. These figures justify great hope 
for the further development of the Austrian artificial fertiliser in¬ 
dustry. 

Bat! Isdil. End of July 1926. 

Dr. F. W, Bafert 

Wien. 
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THE CONSUMPTION OF ARTIFICIAL FERTILISERS 

IN DENMARK 

The consumption of artificial fertilisers has increased very 
greatly of late as the following summary will show : 

Annual Import of Artificial Fertilisers into Denmark 
in Million kg. (i). 


Period ' Nitrogen fertiliser j p ho a pLork acid . p otass j 1U31 fertiliser 

; j fertiliser 


1871-1880.j O.I 15,0 0.0 

1881-1890.. . ' 0.3 ; 17.3 j 0.1 

1891-1900.: 3.0 I 38.0 I 6.1 

1901-1910. j 9.5 i 70.4 i 12.4 

1910-1920. j 41.1 | 144-° ; 37.S 

1921 .: 105.0 i So.2 ' 14-6 

1922 .. . , 103.3 ! 201.9 4 j 29.9 

X923 .| 123.4 231.9' j 424 

1924.; 142.6 I 261.1 I 45*5 

X925.; 174-5 I 288.1 ; 47-5 


The import figures correspond very closely to the actual consump¬ 
tion of the country, for apart from the change from raw phosphates 
to super-phosphates, there is no production of artificial fertilisers 
in Denmark worthy of mention, nor is there any export. 

During 1924-25 the import of nitrogen, phosphoric acid and 
potassium fertilisers was divided between the separate fertilisers as 
follows : 


I. Relative consumption of the separate nitrogen fertilisers 
{% of total import). 



1924 

1925 

Sodium nitrate. 

• • ■ 37 -o% 

32.1 % 

Calcium nitrate ...... 

. • . 50-3 „ 

44-7 » 

Ammonium sulphate . . . 

. - - ix -3 .. 

22.5 „ 

Calcium cyanamide .... 

... I.4 )> 

0.8 „ 


The consumption of ammonium sulphate, which was small until 
1923, has since shown a large relative as well as actual increase, while 

{1} Figures taken from the report of the Danish Co-operative Fertiliser Co. 1925. 
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calcium cyanamide, which has never been used in large quantities 
in Denmark., has now almost disappeared from the market. Sodium 
nitrate is almost exclusively used in the form of Chile saltpetre. 

II. Relative consumption of the separate phosphoric acid fertilisers . 



1924 

1925 

Raw phosphates ........ 

44-5 % 

44.0 % 

Superphosphates (about iS % P 2 0 5 ) 

46.8 „ 

5 1 - 1 » 

Thomas phosphates . 

8.4 „ 

4-9 ». 

Bone meal .......... 

0.3 „ 

0.0 ,, 


Imported raw phosphates are not used direct!} 7 as fertilisers, but 
exclusively as raw material in the manufacture of superphosphates. 
The amount of 18 % superphosphates produced is almost double that 
of the raw phosphate imported from which it is made. We may 
say that in 1925 about 95 % of the phosphoric acid fertiliser used for 
agricultural purposes in Denmark was in the form of superphosphates. 

III. Relative consumption of the separate potassium fertilisers . 


1924 1925 

37 % potassium fertiliser ..... 92.1 % 95.4 % 

Kainit and 20 % potassium fertiliser 7.9 ,, 4.6 „ 


The greatest consumption of potassium fertiliser was of the high 
percentage salt. 

As the following table indicates, the relative prices between ce¬ 
reals and artificial fertilisers have varied during recent years in a 
direction favourable to agriculture. 

Relation between prices of cereals and of artificial fertilisers . 

(From ike report of t£ Det Land&konomiske Driftsbureau ”). 

. ■ ■ ” ■ 

j Average price f Price of weight unit artificial fertiliser in relation to price 
I of cereal '• °£ weight unit cereal 



per 100 leg. 

... 




in crowns 

Calcium nitrate 

18 % 

superphosphates 

37 % 

potassium fertiliser 

1909-14 .... 

12.83 

155 

48 

93 

I 920 - 2 I . . , - . 

39.29 

117 

61 

86 

1921-22 . . . . i 

26.31 

I 3 I | 

50 

s 7 

1922-23 ■. - . . i 

1 23-59 ' | 

133 

4 1 ! 

79 

1923-24 . , . . ; 

25-39 

134 

36 

f>; 

February 1925 (1) j 

37*19 

94 

26 ! 

1 

! 

44 


( 1 ) From * Uandbrugsraadets Meddelelser •>, February 6. 1925 . 
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As a result of this development, artificial fertilisers are used on 
nearly all Danish farms at present. Based on a report of the Danish 
Co-operative Fertiliser Association, 1924, with statistics from 10,000 
farms, we find that this year: 

98 % of the Danish farmers used artificial phosphoric acid fertilisers 
94 % » » » » » » nitrogen fertilisers 

64 % » » » » » » potassium fertilisers. 

The average consumption per ha. was: 

Superphosphates.115 kg. 

Mtrogen fertilisers.52 » 

37 % potassium ....... 16 » 

We may say that what characterizes the consumption of artificial 
fertilisers at present in Denmark is the very large amount of phos¬ 
phoric acid fertiliser used in proportion to nitrogen and particularly 
potassium fertiliser. 

Statens Planfeavls-Laboratorium, Lyngby , Denmark, 10 August , 1936. 


Harald R. Christensen. 
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CONSUMPTION OF CHEMICAL FERTILISERS 
IN EGYPT 

For some time economic conditions Lave forced new practices 
on Egyptian agriculture, among others intensive manuring of the 
soil. To procure the fertilising materials which neither the live stock 
nor the natural resources of the country {Tafia, Marog or Koufri) 
any longer suffice to supply, the cultivator has recourse more and 
more to chemical fertilisers with whose use he was unacquainted 25 
years ago. 

The importation of these fertilisers did not really start before 
the year 1900, but in 1910 it already amounted to nearly 3600 tons; 
in 1914 about 75 000 tons, and in 1925 it has gone up to more than 
258 000 tons. Such a rate of progress is, as far as we know, un¬ 
exampled in the world. 

We must recognise that the merit for this development belongs 
largely to the Royal Agricultural Society of Egypt, the principal im¬ 
porter. 

It is this Society which has introduced these fertilisers and given 
instruction in their proper use, nor has it ever ceased to lavish its 
advice, based on exact experiment, on cultivators. 

A list is here given of the quantities of various fertilisers imported 
into Egypt from 1902 to 1925. 

As may be seen, nitrogenous fertilisers formed the greater part of 
the imports. This is because throughout the alluvial soils of the Nile 
nitrogen is the element which is most lacking, and the “ limiting fac¬ 
tor ” of the crops. Of all nitrogenous fertilisers that which is most 
appreciated by cultivators and which is by far the most used is Chile 
Nitrate . In 1 1925, 173 764 tons of its were imported, representing 
68 % of the total chemical fertilisers and more than 88 % of the 
nitrogenous fertilisers. It was moreover the first chemical fertiliser 
to be introduced into the country. 

The other nitrogenous fertilisers imported consist of cyanamide , 
sulphate of ammonia , nitrate of lime and, for the last two or three 
years, nitrate of ammonia , urea and Leima nitrate or nitro-sulphaie of 
ammonia , 

These last two are' still in the experimental stage. However out 
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Imports of chemical fertilisers into Egypt igo2”ig2$ 
(in metric tons) 


I 

w— ! 

^ears { 

Chile nitrate 

Nitrate 

of 

lime 

Sulphate j 
of j 

Ammonia j 

f ! 

_ . - | Superphos- i 

Cyaoaxtnde: . , ; 

| phafe | 

Other 

Fertilisers ; 

Total 

1902 I 

_, 

_ ! 

_ j 

_ 

_ ! 

_ 

2 152 

1903 >; 

— 

— 

— 

— 

— 1 

1 

3 423 

1904 : 

—■ 

— 

_ 1 

— 

— 

— 

4 791 

1905 1 

__ 

— 

— 

{ 

i 

— 

6 207 

1906 ; 

— 

— 

— 

— 


i 

12 725 

1907 

— 

_ 

— ; 

— j 

— ! 

— 

23 119 

190S 1 

—* 

— 

— j 

— 

i 


11 521 

1909 j 

iS 530 

— 

354 ! 

j 

2255 

26 

21 165 

1910 ; 

3° 5°5 


1 660 i 


3318 

76 

35 559 

1911 

4 s 771 

— 

1 r ‘39 

— 

9497 1 

55 

59 962 

1912 

56 047 

— 

1650 

72S 

11459 

205 

70 0S9 

1913 

56 474 


501 

971 

1314 s 

500 

71654 

1914 j 

52 325 


j 2 633 | 

771 

15 27s 

1 603 

72 610 

1915 j 

53 ° 7 6 

— 

1 

! 1 048 ; 

— 

7050 

63 

! 61243 

1916 ; 

19 35° 

1 — 

2 620 j 

201 

3250 

11 

25 432 

1917 ; 

; 32 662 

j — 

i 1 628 ! 

— 

| 2 580 

70 

1 

36 946 

1918 

2 S8S 

i 

173 ! 

— 

1 — 

10 

1 3071 

1919 

j 54 408 

— 

12S9 

— 

j ' 1 435 

526 

57 7*3 

1920 

1 98 8S9 

1 — 

| 3 431 

430 

13772 

3 724 

| 120 246 

1921 

! 35157 

! 3 155 

; 1 764 

— 

3 571 

XOG 

| 43 747 

1922 

I 97 35° 

| 7 597 

; 2 75 s 

25 

10 37s 

99 

; 118207 

1923 

j 70 315 

j 3 943 

4 660 

253 

! 22 516 

j 68 

1 101755 

1924 

j 121835 

j 7 956 

j 4 955 

| — 

i 43146 

1 

j 1 195 

i 179 087 

1925 

! 173764 

i 

j 14 494 

i 

I 95*55 

| 967 

55 S03 

1 3 713 

{ 

25S 306 

i .. 

N. B, 

— The “Total” before 1910 was mainly composed of Chile nitrate. 

The drop of 1916 to 1919, especially that of 1918, was due to special conditions during the 
Great European War (V.M.M.) 
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of the 3713 tons shown in the table of imports for the year 1925 
under the heading “ other fertilisers " 5 3000 tons are hernia nitrate. 

Most of the nitrogenous fertilisers are used for manuring winter 
cereals, especially wheat . 

There is however an increasing tendency to use it for maize, the 
chief crop of the flood season. 



Fig. 121. — Import of Chemical Fertilisers into Egypt 
in metric tons. 


As regards summer crops (sugar-cane, cotton, rice, sorghum, 
etc.), they only absorb a relatively small portion of it. 

The following table, although it only relates to figures of sale of 
CMUe nitrate by the Royal Agricultural Society, figures which only 
constitute a fraction of the total sales, gives, we think, a fairly exact 
idea of the relative consumption of the various crops, while at 'the 
same time it illustrates the increasing use of chemical fertilisers 
in Egypt;—■ 
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Slimmer crops (i)| Flood crops (2) 

Winter crops (3} 


Years or 

or 

or 


■ Seft, crops 

; Nilz crops ■ 

Cketoni crops 


Tons 

Tons 

Tons 

1913-1914 . . . 


! 4 216 

20 830 

1914-1915 • • • 


4 f h 3 

27 901 

1915-1910 . . . 

. ! 5 249 

: 5 919 

13 4(36 

1910-191“ . . . 


i 5 * r -oi 

18 482 

1917—1918 . . . 

.I 4 08 ; 

i 8 o8C» 

16 944 

1918—1919 . . . 


2 s 

5 S °5 

1919-1920 . . . 

. . 3 329 

S 224 

1 26 091 

1920 —I921 . ■ • 

.| 9 690 

j I 3 575 

22 1S7 • 

I 92 I-IQ 22 . . . 


9 434 

20575 

1922-1923 . • • 

.i 3 7 Sl 

{ 10190 

: 25 593 

I923-1924 . • • 

.! 11 0G0 

: 15213 

24 213 

1924-1925 . • • 

. ! 11 231 

1 

1 13 993 

1 

25 931 

(1) == Cotton 

sugar-cane and sorghum mainly. — (2) = 

Maize. {3) = Cereals, principally 

wheat. 





Generally from ioo to 200 kg. of nitrate of soda, or the equiv¬ 
alent in other nitrogenous fertilisers, is given per feddan (1), according 
to the crops. The spreading is done, once or twice, either broad¬ 
cast for winter cereals, or in mass at the foot of each plant, for maize, 
cotton, sugar-cane, etc. (2). 

Formerly the cultivator distributed the farmyard manure at his 
disposal among the various crops of the rotation, except leguminous 
crops L e. on cotton, wheat or barley, flax, maize, sorghum, sugar-cane) 
Now that the value of the land, and consequently rents, have consider¬ 
ably increased, there is an increasing tendency to reserve the farm¬ 
yard manure and to give it to the maize in conjunction with nitrate; 
a little is also given to the cotton, while, other crops receive only 
chemical fertilisers. 

The following data are the averages obtained in the course of ex¬ 
periments made by the Ro} r al Agricultural Society. 

These figures, however, do not give an exact idea of the advant¬ 
ages of the new practice over the old one. 

Compared with ordinary manuring with farmyard manure, that 
with nitrate of soda, for example, gives with wheat an increased yiedl 

(1) The feddan measures 4200 square metres. It is practically the equivalent of one acre. 
(V.M.M.) 

{2) For further details, see the special notices published by the Royal Agricultural So¬ 
ciety (VMM-) 
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# 5 * 


Yields in quintals per hectare. 


Crop 


i 

North 

Centre 


of the Delta 

of the Delta 

j 

3 


OJ 


; Nature of the soil 

Cj 

»£3 

ti 3 

J "§ 

M 


i i Z ! 

g 

0 

j : 3 ' 

gg 


gg 

i i -PS 


JL 



Wheat. 
Barley. 

Maize . 
Rice. . 


■ Siiiciou'-argillaceous soil. l1S.S5lro.50; 
Black argillaceous soil. . ’1S.40j15.14l 

| i 

^ vSilicious-argillaceous soil. 24.32j17.91 
! Black argillaceous soil. . 25,00118.40 

| Si!icious-argillaceous soil. 30.33120.15 
} Black argillaceous soil. . 30.01 ! 17.35 

Black argillaceous soil. . 37.47j32.42; 


South i 
of the Delta j 


Mddle Egypt 


2 5 s 


a.* 

o *5 




•— j —- 26.36 I-.<)0 
17.92jx1.28j — ; 


107 . 3 ; 4.71 (V. 
i poor soil) 


i7.S2jlI.u5; 


B3.X9 IQ.OO; 


of at least 150 kg. of grain and 250 kg. of straw per feddan, which at 
present prices means a net gain of £2 to £3. 

The manuring of maize with chemical fertilisers, mainly nitrate 
of soda, practically unknown up to 1911, now absorbs nearly 20,000 
tons of this fertiliser. 

This crop, perhaps the most important in our list, offers a large 
market for nitrogenous fertilisers, covering as it does more than two 
million feddans yearly and being the most exacting crop in respect of 
nitrogenous manuring on account of its very short vegetative cycle 
and its place in crop rotation (after the summer fallowing during which 
nitrification is nil). 

Up to 1911 the cultivators were in the habit of using most of the 
fertilising substances produced on the farm, always in insufficient 
quantities, fox the maize, to the great detriment of the succeeding 
crops. Mow r they increasingly adopt the practice of giving it a 
combined manuring of farmyard manure and nitrate ; the farm¬ 
yard manure is buried before the sowings, to the extent of half the 
accustomed quantity and the latter is applied tw r o or three times be¬ 
fore the first or between the first and second irrigations, in quantities 
of 100 to 150 kg. per feddan in takbich , that is to say in packets at the 
foot of each plant. This combination of farmyard manure and nitrate 
has real advantages as regards yield and the soil itself. Compared 
with normal manuring with farmyard manure only, this combination 
produces an excellent average which varies from 300 to 600 kg. of 
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grain per feddan according to soils and the rotation. The financial 
advantage at present prices would be £2 % to £3 per feddan . 

As regards sefi crops , sugar-cane, of which about 60 000 feddans 
are planted annually, is the crop "which consumes most nitrogen 
in the fomi of tafia , marog , koufri or nitrogenous fertilisers . It is given 
up to 200 kg. or more of nitrate of soda or the equivalent in other ni¬ 
trogenous fertilisers, which is applied usually once or twice as described 
above. 

Cotton absorbs relatively little nitrogenous or phospixatic chem¬ 
ical fertilisers. It is mainly cotton crops of Middle and Upper 
Egypt which are given about 15 kg of nitrogen in the form of nitrate 
or other nitrogenous fertilisers (100 kg. of nitrate of soda). Cotton 
crops of the northern regions of the Delta, on soils sufficiently freed 
from salt , sometimes get the same quantity or half of it, according 
to the soils. The resulting surplus varies between one half and one 
harder of lint. 

Sorghum , flax and certain market garden crops are beginning 
to be consumers of chemical fertilisers. 

As phosphatic fertilisers , only superphosphates , simple or concen¬ 
trated, are used, but principally simple superphosphates containing 
from 16 to 18 % of phosphoric acid soluble in water or in citrate of 
ammonia. 

At the present time from fort}' to fifty thousand tons of it are 
used annually. 

Phosphatic fertilisers are mainly reserved for bersim (Trifolium 
Alesandrinum), the most important of the leguminous crops of the 
Egyptian rotation, and for beans ; a certain amount is applied to 
cotton. 

200 kg is usually given per feddan (1). 

Additional potash not being necessary for the normal soils ^of 
Egypt, scarcely any potassic fertilisers are imported. 

In short, at present Egypt imports mainly nitrogenous fertilisers 
winch are applied principally to wheat , maize and sugar-cane, all three 
belonging to the Gramimae. 

Barley , cotton , sorghum as well as rice, flax and a few 7 market-garden 
crops certainly absorb a certain quantity of them, but the practice of 
manuring these crops with chemical fertilisers is still in its infancy. 


(1) For further details, see the special notices published by the Royal Agricultural So¬ 
ciety. 
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Moreover, notwithstanding the progress made, Egypt, which produces 
an insufficient quantity of farmyard manure, still offers a large market 
for chemical fertilisers, especially nitrogenous fertilisers, principally 
for those with immediately and rapidly assimilable nitrogen. A 
simple calculation suffices to prove this. 

As a matter of fact, the area occupied during the 3 agricultural 
seasons of the year by the different crops of the country amounts 
on the average to 8 million feddans. If we consider only the chief 
crops which might receive nitrogenous fertilisers with advantage, 
we get the following figures :— 


Maize.. 1 900 000 feddans 

Cotton in Upper Egypt. 500 000 » 

Sugar-cane . 50 000 » 

Wheat . ..1450 000 » 

Barley ... . . 350000 » 

Total ... 4 250 000 feddans 


without counting the, market-garden crops, rice, sorghum, etc. 

Allowing an average manuring per feddan of 100 kg. of nitrate 
of soda,' the quantity susceptible of being absorbed by Egypt works 
out to some 400 000 tons. 

Evidently only a relative value can be assigned to this limited 
figure. It is none the less true that Egypt is still far from consuming 
the quantities of fertilisers which its intensive cultivation and its 
soil relatively poor in nitrogen require. 


Victor MossERi 

St. Pierre do Chartreuse 
(Isere), France. 
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THE USE OF FERTILISERS IN SPAIN 

Table of Production and Imports of artificial fertilisers during 

the years 1922-23-24-25. 


Fertiliser 



1922 

1923 

1924 

1925 




Tons ; 

Tons 



Natural Lime ) Imported 
Phosphates . . j Produced 

in Spain. . . 

248,459 

350,672 

5,397 

I 

_ 

„ \ Imported 

Superphosphates. •! 

' ( Produced 

in 

Spain. . . 

62,053 , 

96,923 
608 830 

134,000 

750,000 

154,000 

800,000 

Slag Imported. 



9,odS j 

15,283 

12,000 ! 

10,000 

^ ^ . \ Imported 

Potassic Salts. . • 

1 Produced 


Spain •. . 

12,746 | 

15,619 

6,000 

6,000 

i8,ooq 

Chile Nitrate Imported . . 



46,167 | 

92 602 

135,982 

120,639 

Synthetic Nitrate Imported 


. 

; 6,789 

II,32S 

! 12,529 

12,000 

Sulphate of Am- 1 Imported 



77,214 

84,828 

i — 

— 

monia . . . . 'j produced 

in 

Spain . . 

j - ; 

5/ J °7 

! 124,220 

139,797 


The 1923 totals merit attention, the total fertilisers available 
in that year being : Natural Phosphates 356 069 tons. Superphos¬ 
phates 105 753 toils, Slags 15 283 tons, Nitrates of soda 103 929 
tons, Sulphate of ammonia 90 434 tons, Potassic salts 15 618 tons. 

Notes. — There is a noticeable increase during these years in the 
use of fertilisers, superphosphates being most employed, imports 
having fluctuated in the last two years from 17.8 to 11.5 % of the 
total amount used. The Spanish factories do not produce up to their 
maximum: in 1925 they may be considered to have only furnished 
65.6 of their working capacity. 

The amount of natural phosphates produced in 1923 is but small, 
only 5 397 tons, whereas imported phosphates amount to 350 672 
tons. Since the working of the rich Spanish ores does not produce 
much phosphate, slags must be imported; they are however scarce 
011 the market and cannot be used as much as wuuld benefit the,nume¬ 
rous lime-poor Spanish' soils. 

Fertilisers furnishing nitrogen in a nitric form are imported, as 
they are not produced in the country, Chile nitrate having in 1923 
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represented 88 % of the total amount consumed, the remainder show¬ 
ing the marked influence of synthetic nitrates. As to ammonium fer¬ 
tilisers an easing of the present commercial position, might enable 
the formation of a synthetic N company using the Claude process, 
which would greatfy increase the present small national output. 

The consumption of potassic fertilisers is equally capable of ex¬ 
pansion, since the discovery of layers of potassic salts in Catalonia will 
doubtless increase their use, especially if cheaper than the imported 
ones. The same applies to nitrogenous fertilisers, their present high 
price preventing them from being used as much as they might be, a 
high proportion of the sulphate of ammonia being absorbed in the 
Levantine zones, where they are intensely employed for the growing 
of fruit, vegetables and rice. 

Superphosphates may be said to be used to a varying extent for 
all crops. The buyer of fertilisers has giown more confident since 
the Royal Decree of November 14, 1919 guaranteeing his rights. 

Juan Diaz Munoz 

Engineer, Central Agronomical Station 
« La Moncloa », Madrid. 



§57 


INT. COMMISSION FOR STUDY OF CIIBM. FERTILISERS 


DEVELOPMENT IN USE OF FERTILISERS IN FRANCE 

Cultivated soils generally contain all the mineral elements 
necessary for the nourishment of plants, but it is seldom that these 
elements are found in them in sufficient quantities to enable the 
plant to develop fully. 

Moreover it is evident that soils become progressively impoverish¬ 
ed in elements taken away in the crops produced. 

It was in the middle of last century that, thanks to chemistry, 
our knowledge in this matter was made precise. 

The use of chemical fertilisers, which has now become general, 
first started then. It consists in incorporating regularly in the soil 
nitrogenous, potassic and phosphatic products and in bringing in, in 
the form of lime or carbonate of lime, the calcium which is the fourth 
necessary element, of which moreover agriculturists have been too 
neglectful for some years, forgetting that it is useless to spread nitro¬ 
genous, phosphatic and potassic manures at great cost on a soil defi¬ 
cient in calcium. Doubtless the reason will be found in the high 
cost of lime, due to scarcity of coal, and that of marl, due to excessive 
cost of transport. The decalcification of soils is surprisingly rapid 
and agriculturists must realize that limings and marlings form the 
very basis of all rational manurings. 


Nitrogenous fertilisers. 

The following table gives the annual position of our pre-war 
provision of nitrogenous fertilisers: 


Products 

Production 
in Tons 

T. *=» ioookg 

Imports 
in T. 

Total 

Nitrogen content 

Average 

Total in T. 

Nitrate of soda. 

nil 

290 OOO 

290 OOO 

% 

15 

42 500 

Sulphate of ammonia ....... 

75, oo ° 

20 OOO 

95 000 

20 

19 000 

Crude ammoniac . .. 

7,500 

5 5°° 

1.3 000; 8 

I 040 

Cyanamide... 

7,500 

500 

8 000 

^ 15 

1 200 

Nitrate of lime .. 

nil 

9 500 

9 5°°j *3 

I 235 

Commercial nitrogenous fertilizers ; 
a) Guanos, dedicated meat and blood, 
leather, tiaras, iisb. refuse, etc. . . 

1 ! 

1 1 

j 7,000,; 

53000 

j 

! 

60 0001 6 

j 3 600 

b) Glue residues, wool refuse, oil¬ 
cake, sewage, etc... 

j j 

! 40,000 

— 

40.000 

' 

! 3 

| 1 200 


j 


Total . . . 

70 775 

| 


g — Agr. ing« 
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The figure 40 000 tons for commercial nitrogenous fertilisers ( 6 ) 
is only given here as an indication, for want of precise statistical 
data. 

No account was taken of farmyard manure, for like green ma¬ 
nures, it is immediately restored on the spot to the very soil from 
•which it is derived. We are considering only the products which 
bring into the soil, from outside, supplemental elements of fertility. 
The above figures may be summed up as follows 


Nitrogen produced.18 070 Tons 

Nitrogen imported ........... 52 705 „ 

Nitrogen consumed. ......... 70 775 Tons 


Nitrate of soda formed nearly two-thirds of the nitrogen con¬ 
sumed. 

The law of 29th December 1923 authorized the Government to 
set up at the Toulouse Powder factory the manufacture of synthetic 
ammonia, corresponding to the fixation of at least 100 tons of ni¬ 
trogen per day, or at least 30 000 tons a }^ear. 

Referring to the figures in the table above, it is seen that this 
production alone sufficed to reduce by over one-half our imports 
of nitrate of soda 

It is to be hoped that our consumption of nitrogenous products 
will rapidly increase. In an important report on the question of 
nitrogen made on the' 22 November 1922 by M. Matignon, Profes¬ 
sor at the College de Prance, in the name of the Fertilisers Commis¬ 
sion of the Ministry of Agriculture, he estimated the normal require¬ 
ments of agriculture at 140 000 tons of nitrogen, or double the pre¬ 
war consumption. Consequently we ought to look for an increase and 
not a decrease in our nitrate imports in spite of the Toulouse factory, 
if the building of other factories were not luckily envisaged. One 
other factory is already working at Bethune where George Ceattde's 
, process is in use. Other are in process of construction for the same 
process or by the similar Casale process. 

hastly we can expect a considerable increase in the production 
of cyanamide, which was unimportant before the war. 

It ■ is known that the synthetic manufacture of ammonia re¬ 
quires :— 
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1) the preparation in a state of great purity of both hydrogen 
and nitrogen ; 

2) the mixture of these two gases, in the proportion of three 
volumes of the first to one of the second, then the passage of this mix¬ 
ture, previously compressed to 200 atmospheres (Haber process) or 
to 700 atmospheres (Casale process) or ■ to 900 or 1000 atmospheres 
(C, Claude process) through a tube raised to a red heat, containing 
a catalytic metallic mixture (catalyset) which causes them to 
combine ; 

3) the ammonia is produced and collected either in the state 
of gas (G. Claude and Casale) process) and fixed in the form of sul¬ 
phate or hydrochlorate or transformed into nitric acid (used for 
making nitrate of ammonia) or' lastly into urea. 

The Toulouse factory will profit by all these and will make use 
of the Haber process in the manufacture of hydrogen and nitrogen 
but one or other of the tw r o processes is the actual s3 T nthesis of the 
gases. From this brief account, it is evident that competition "will 
soon become very active in the world's market for nitrogenous fer¬ 
tilisers between nitrate of soda, which has hitherto been completely 
master of the situation, and the new synthetic nitrogenous fertilisers, 
principally sulphate of ammonia. 

But we have not yet reached the point where this rivalry will 
by competition bring about a decrease in cost favourable to agricul¬ 
turists. Nitrate still dominates the market and on it are based 
the rates for a 11 nitrogenous products. Now the purchase of nitrate 
is done in pounds sterling and the rates of freight are fixed in English 
money ; that is to' say the price of nitrogenous fertilisers depends 
directly on the course of exchange. 

In 1925, the French consumption of the chief nitrogenous fer¬ 


tilisers was :— 

Nitrate of soda ..280 000 T. 

Sulphate of ammonia.. . 261 000 

Cyanamide. . . . ... . . . . 58000, 

Nitrate of lime ..- . 15 000 


Deliveries of nitrate of soda keep up to pre-war figures. On the 
other hand an important increase is registered for the consumption 
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of sulphate of ammonia, which has gone up from 80 ooo Tons in 
1920 to :— 

125 000 Tons in 1921 
133 000 » 1922 

153 000 » 1923 

202 000 » 1924 

261000 » 1925 

The supply of sulphate of ammonia was assured in 1925 by :— 

117 000 T. of French production 
8 000 imported from England 
145 000 imported from Germany on reparations account. 

Phosphatic fertilisers. 

Superphosphates. — Phosphate of lime, of which there are import¬ 
ant beds in Tunisia, Algeria and Morocco, should be made practical 
use of, transformed into superphosphate by treatment with sulphuric 
acid (100 kgs. of phosphate giving in this way 180 kgs. of super¬ 
phosphate). Before the war, the French consumption of superphos¬ 
phate reached 1 800 000 Tons, requiring 1 000 000 tons of phos¬ 
phates. 

In 1925, the quantity of phosphates imported reached 1,534,000 T. 
of which:— 

1 012 000 Tons came from Tunisia 
377 000 » » » Algeria 

145 000 » » » Morocco. 

The development of the Morocco beds should be noted. They 
have exported 1921 8000 T., 1922, 80 000 T., 1923 190 000 T., 1924 
430 000 T., 1925 721 000 T. 

At present the superphosphate factories are largely supplied 
and are able not only to satisfy all agricultural' demands, but even 
to export annually over 200 000 T. to foreign countries. 

Ground phosphates. — The transformation of phosphates into 
superphosphates is costly and for a long time agriculturists have sought 
means of utilizing the natural phosphate directly. Experiments 
have recently been made in the stations of the Institute of Agricul¬ 
tural Research on phosphates ground to a condition of extreme fine¬ 
ness by various processes. But the results are not encouraging. As- 
similibility does not increase with the degree of fineness as might 
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a priori be supposed, and moreover mechanical pulverization becomes 
extremely expensive when it is desired to get a certain degree of 
fineness* We may then conclude that normally the use of ground 
phosphates only gives good results in granite soils, such as those of the 
" Plateau Centraland of Brittany, in cleared land, and also in wet 
peaty grass lands; moreover rather large doses must be used. 

Usually superphosphates and dephosphoration slags are es¬ 
sential. 


The pre-war consumption was about 100 ooo T. a year. Re¬ 
duced to 25 000 T. during hostilities, it has now' returned to the pre¬ 
war figure. The beds of phosphated chalk of the Somme and the 
Yonne are ample for our needs. 

Dephosphoration slags . — The manufacture of steel from 
phosphatic iron ores gives a slag in w T hich all the mineral phosphate 
is found in the state of phosphoric acid readily assimilable by plants. 

Before the -war, about 400 000 T. of this fertiliser were used an¬ 


nually in France out of a 
production of 617 000 T. 

French poorer of produc¬ 
tion has considerably increa¬ 
sed since the war, owing to 
the restoration of the Steel¬ 
works of Torraine and also 
to the occupation of the 
Sarre basin. 

Our production of slags 
is thus more than double 
the pre-war figure : Get 
man}' on the other hand 
formerly a large exporter 
now finds her production in¬ 
sufficient for her own w T ants. 
French consumption had 
gone up in 1925 to 550 000 T. 

POTASSIC FERTILISERS. 

Before the war our con¬ 



sumption was estimated at • £?IG * I22, Production of Potassic Salts by 

Alsace mines : a — used in France, b = ex- 

37 000 T. of pure potash a ported 


year, derived from seaweed 


X — amount in metric Tons. 
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ashes, distillery ashes (sugar beet) and the mother-water of salt 
Marshes, and partly imported from Germany. 

Our actual requirements are much greater and all agriculturists 
deplore the parsimony with which potash salts were used our far¬ 
mers. The situation has greatly improved since the restoration of 
the Alsace mines, the production of which has also gone up consider¬ 
ably from 591 000 T. of salts containing 98 000 T. of K s O in 1919 
to 1,926 000 T. of salts containing 310 000 T. of K 2 0 in 1925, Sales' 
in France have made similarly interesting progress, the consumption 
having gone up since the armistice from 1— 


1919 . 47 000 T. of pure potash 

1920 . 85 000 » » » » 

1921 ...... 55 000 » » » » 

1922 . . . . . 63 500 » » » » 

1923 ..... 81000 » » ).) » 

1924 ..... 98 000 » » » » 

1925 ..... 122 300 » » » » 

Summary. 


French production and consumption have progressed very con¬ 
siderably on previous years. 

The Administration, notably through its services of agricultural 
instruction, tries to inculcate a larger use of fertilisers. 

Manufacturers, makers and importers particularly interested 
have decided to rearrange their propaganda with a view to obtaining 
better results. 

Some years ago a propaganda syndicate was formed for develop¬ 
ing the use of fertilisers in France, and this has already published a 
large number of tables, leaflets and notes conceived in a purely 
objective spirit, where all idea of commercial advertisement in favour 
of such and such a firm is rigorously prescribed. This propaganda, 
which cannot be too much encouraged, appears to give excellent results. 

In conclusion, we may recall the interesting commercial events 
of the year. 

Repression op frauds in the matter of fertilisers. 

The passing of the law of 19 March 1925 which, by modifying 
Article 4 of the law of 4 February 1888, does away with the pos¬ 
sibility of the vendor delivering his products with the stipulation of 
regulation of price according to the results of analysis. 
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TMs law strengthens the provisions of the law of 4 February 
1888 relating to he obligation of the vendor of fertilisers to furnish 
the purchaser with all useful information regarding the nature, the 
origin of the said fertiliser, the content and origin of the fertilising 
elements which it contains, and the method of their combination. 
It makes it compulsory for the vendor to give to every purchaser a 
detailed invoice and requires Mm to affix to the packages a label 
giving the exact content in fertilising elements. 

Bbphosphoration Slags. — ProHbition of export restored 
for the months of September and October with the object of reserv¬ 
ing for French agriculture a normal supply which large exports 
threatened to compromise. 

Potash. — xAgreenient concluded between the mines of Al¬ 
sace and the Kali-Syndicat aiming at the suppression of competition 
between the two countries, increased production and trade outlets 
and fixing the share of sales in the world's markets. 

jSFitrogen. — Progressive development of the installation of 
synthetic nitrogen factories in various places and state of progress 
of works in course of execution at Toulouse. 

Price of fertilisers. — General increase in prices, more con¬ 
siderable for nitrogenous fertilisers, which, quoted in the world's 
markets in English currency, suffer directly from the effect of the 
depreciation of the franc. For phosphatic fertilisers, a less consi¬ 
derable rise, due to increased cost of production. For potassic 
fertilisers, a slight increase thanks to the policy of large output 
practised by the mines. 

In 1925, the prices of the principal fertilisers varied as follows:— 


i 1st January j 

51st December 

Price per io<j kgs. j j 


1 1925 j 

1925 


Superphosphates 14 %. 

.... 1 20 to 22 F. per 

100 

kgs. *26 

£027 F. per 100 kgs 

Bone » 16 %. 

. . . . ! 36 


t 

43 

Thomas Slag 18 % , . . - . 

.... i 15.65 


i 

xS 

Nitrate of soda ........ 

| 107 


i 

j 

155 

Sulphate of Ammonia. 

.... j no 



132 

Cyanamide .'.. . . . 



! 

j 

93-75 

Syivinite 12 % ,. 

• . * • ! 0.45 

per 

uaitj 

0,50 per unit 

» 20 % ......... 

. . . . ; 0.55 

» 

$ i 

0.60 

Chloride of Potash ....... 

. . . . ; 0,90 


D | 

1,00 

Sulphate of Potash. 

.... | 1.50 

y> 

» ! 

1.60 


E. Roux, 
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THE QUESTION OF FERTILISERS IN THE SOVIET UNION 

The use of mineral fertilisers has hitherto been little developed 
in Russia. The cause of this is not the natural fertility of the soil — 
statistics show that the average yield per hectare is only half of the 
average yield in France and one-third, of that in Germany, nor is 
it the ignorance of the peasants which prevents the use of fertilisers, 
but the cause is purely economic: the prices which the Russian peas¬ 
ant gets for his wheat are, as a general rule, much smaller than 
those ruling in Western Europe, It is impossible to wait until the 
level of prices in the interior of Russia may at an expected moment 
reach that of Western Europe, so persistent is the necessity of export¬ 
ing wheat. This means that it is impossible to expect in the imme¬ 
diate future the same development 1 in the use of chemical fertilisers 
in Russia observed in wheat importing countries. Cases as in ex¬ 
ceptional years, such as 1925, of prices rising to an extraordinary 
height and falling again' quickly after a short time, cannot sensibly 
alter the consumption of chemical fertilisers even during these 
exceptional periods. 

Even if it were possible to forecast changes in prices one year in 
advance, during the preparation of the soil for winter wheat for ex¬ 
ample, it would nevertheless be impossible to give the chemical in¬ 
dustry dimensions which would correspond to the conditions of an 
exceptional year. 

We must therefore adopt a different scale for measuring our 
development of chemical fertilisers than would apply to countries 
of intensive agriculture, a scale suitable to their economic conditions. 

As an example of this difference in conditions, it suffices to state 
that the price of wheat in Russia is ordinarily one-third of the price 
of nitrate., Obviously this precludes the use of nitrogenous fertilisers 
for cereals : it is only industrial crops, such as sugar-beet which repay 
the use of nitrate and that in very small quantities. 

The use of potassic fertilisers is still more restricted. There are 
no beds of well determined potassic salts, but there are indications 
which render the existence of such beds probable. By a boring made 
recently near Solikansk (Ural) the presence of sylvinite was noted at 
a depth of 92 metres, but the question of extent can only be solved 
by further borings. 
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Conditions for the use of phosphatic fertilisers are relatively 
more favourable, and there are several beds of phosphates (though of 
very variable value) ; the soils need phosphate almost everywhere in 
the European part of the Union, except the steppe soils in the South- 
East. Certain difficulties arise in the question of phosphates owing 
to the geographical distribution of the raw material necessary for the 
manufacture of superphosphate. The beds of ptcrites, for example, 
are found in the Ural, while superphosphate is most necessary for 
Western Ukraine, where the growth of sugar-beet is greatly develop¬ 
ed. The pyrites has therefore to be transported two thousand kilo¬ 
metres or more. 

Beds of phosphates are very common, but they are not always of 
such quality 7 as to enable them to be used for the manufacture of 
superphosphate. According to M. Samoilov s estimate, the total 
quantity of phosphates contained in the beds in European Russia 
amounts to 5570 million tons. As regards richness in P 2 0 5 an un¬ 
even distribution is observed between the following groups 


Phosphates containing 

J Millions of tons 1 

% 

I. 24 % P^0 5 and above. 

.... 1 X 4 I -7 

2.5 

II, 18-24 % P2O5. 

.... i I70S.3 

30.6 

III. 12-18 % p,o 5 .. . . . 

. . . . ; 3 720.0 : 

66.9 


| 5 57 °-° 1 

100.0 % 

Iii Southern Russia onh r 

in Podolia are there 

beds rich m 


P 2 0 5 , but quantitatively these beds are insufficient to assure the de¬ 
velopment of the chemical industry adequate to the wants of the 
Ukraine. The most abundant deposits are found in North-East 
Russia in the Ural between the Rivers Kama, and Viatka, where not 
only the cultivation of beetroot but also the population is lacking 
in a land without railways or navigable rivers. In spite of all this, the 
manufacture of superphosphate is now 7 being developed in the inte¬ 
rior of the country, whereas before the war, superphosphates import¬ 
ed from abroad or made at Riga with imported phosphates or pyrites, 
were almost exclusively used. The following figures show the in¬ 
crease of production in recent } r ears :— 

1923-24 1924-25 1 1935-26 

Production of superphosphate 28936 57196 102600 tons (1) 

(i) In the official sources the final figures relate to the period from the 1st October of 
each year up to the 1st October of the following year, for this reason the figures for the year 
1925-26 are here given approximately. 
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These figures merety summarize the production of various fac¬ 
tories. 


Name of the factories 

( 

1923-24 | 

1924-25 

I 1925-26 (*) 


tons | 

tons 

tons 

Ceruorecensk (near Nsshny). 

ix 577 i 

20 304 

40 OOO 

Sinecimia .. 

2 34 ° 1 

3 193 

— 

Perme. 

2 262 ! 

1 995 

14 OOO 

Vianiza (Podolia). 

7 952 : 

21 632 

30 OOO 

Ekaterinoslav .. 

'3 5 X 5 j 

4 275 

8 000 

Odessa. 

I 290 I 

5 37 ^ ' 

10 000 

Samara .. 

i . j 

420 

— 


{*} The figures in the last column are approximate. Figures are only given for super¬ 
phosphates, because Thomas-slag is not now produced in Russia. 


As has already been mentioned, the first object of the industry 
at its present state of development is to satisfy the requirements of the 
Ukraine in ^ superphosphate for the growth of sugar-beet. The se¬ 
cond task incumbent on it is the supply of Turkestan, for its cotton 
cultivation. With this object the scheme was for a factory of 
double superphosphate at Samara, but so far this has not material¬ 
ised. 

As a final but more remote goal a sufficiently large production 
of superphosphate might be obtained to reduce its price, so as to al¬ 
low the general use of this fertiliser for ordinary crops, such as cereals 
and clover. The work of numerous agricultural stations records in 
most cases an energetic action of phosphatic fertilisers on the yield 
of cereals, especially in the black soil region which contains sufficient 
nitrogen. For example, the Agricultural station of Kharkov, after 
ten years of experiment, has obtained the following averages :— 

without with * with 

manure supers. F. Y. M. 

Rye Crop 12.6 23.8 25.8 q. m, 

Favourable results have been obtained in many regions, but the 
causes indicated above prevent the use of superphosphate as fertil¬ 
iser for cereals ; hence the use of phosphatic fertilisers cheaper than 
superphosphates becomes interesting. Under certain conditions (1)' 
especially in the region of acid soils (podsols), it was long ago ob¬ 
served that ground mineral phosphate could replace superphosphate. 

{1} See details in the author’s book:— Bimgerlehre, 1923. Paul Patey, Berlin (trans¬ 
lation of the 5th Russian edition). 
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This practice, for example, existed under the Smolensk Government 
for 40 years (initiative of Prof. BnoEEGARDT) : lately it has been as¬ 
certained that the black soil near its northern boundaries, where it 
has undergone a certain disintegration, is capable of reacting to phos¬ 
phates not treated with sulphuric acid. These results have been 
noted in the Toula and Orel governmental regions. 

Considering that for this object phosphates of inferior quality 
could be used, a start was made in exploiting the neighbouring 
beds at Kourek and Briansk, so as to decrease the cost of transport 
and deliver the phosphates at the lowest possible prices. 

Methods were also sought to enable poor phosphates, so common 
in Russia, to be used for the manufacture of concentrated phos¬ 
phates, containing phosphoric acid in assimilable combinations. The 
known methods leading to the production of double superphosphate 
and precipitates being too costly, the process of reduction and distil¬ 
lation of phosphorus under conditions corresponding with those of 
blast furnaces (M. Rrxtzekb’s method) for example, were studied. 
The preliminary researches and calculations have given very fa¬ 
vourable results and experiments of manufacture on an industrial 
sccde are now being tried. Differences in the natural and economic 
conditions and in the properties of phosphates and other raw materials 
render thorough research necessary, adapted to local needs of 
agriculture in the different parts of the Union. The work of re¬ 
search is divided among the 20 Agricultural stations and Colleges in 
the Union. In addition, there is at Moscow a Central Institute for 
fertiliser research, wdiich includes three divisions (geological, tech¬ 
nological and agricultural) and has at its disposal corresponding lab¬ 
oratories, plant houses and experimental fields. 

The Institute's aim is to combine the work of various specialists 
for investigating the sources of raw material, finding suitable methods 
of manufacturing fertilisers and of their use under the actual con¬ 
ditions which determine the character of the country's agriculture. 

The fertiliser Institute publishes its works in Russian with sum¬ 
maries in French, English and German. 

Professor XX Prianichnikov 


Moscow . 
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Abstracts and Literature . 


General. 

Determination of soil mamirial requirements by the Neubauer method* 

DENSCH. Brfahrangen mit Methode Neubauer. Zeii. /. Pflanzenem&krung 
und DUngung, Vol. V, Part. B. Wirtschaftlich-Praktischer Teil, No. 2-3, 
pp. 97-104, February-March, 1926. 

Lemmermann, O. Die Bestimmung des Diingungbediirfnisses der Baden 
dutch Laboratoriumversuche. Ibidem, pp. 105-117 andpp. 133-143. 

B lance;, E. Beitrage znr Bestimmung des Dungerbedurfnisses des Bo- 
dens. Ibidem, pp. 118-125. 

Neubauer, H. Die Bestimmung des Dungungbediirfnisses des Bodens 
dutch Laboratoriumversuche. Ibidem , pp. 126-128. 

In the papers quoted the writers refer to their experiments and the 
conclusions which they w r ere able to draw from them on the Next baler 
method, a method which Neubauer considers to be the only one giving 
an idea of the quantity of nutritive substances contained in the soil and 
soluble through the roots, and which, in contrast to the empiric methods 
hitherto adopted, should give a basis for the scientific investigation of the 
soil. 

The investigators mentioned are of different opinions. Densch con¬ 
siders that there are many difficulties in the way of the introduction of the 
Neubauer method and that in its application the influence of light and 
perhaps also of temperature should be confirmed, while the application 
of laboratory results in open fields is always of questionable value, in¬ 
asmuch as the figures obtained show disagreement between them not only 
as regards P 2 0 5 , but also for K 2 0 . 

Le mmer mann found that the same sample of soil, examined at different 
times, gave entirely different values of P 2 0 5 soluble for the roots and it 
is a matter for further investigation whether such differences are due to 
the various influences of light, temperature or other local influences, or 
whether the sample of soil may suffer changes during the time it is kept. 
In any case the method is here at fault and it must be more thoroughly 
investigated and improved before being used for practical purposes. 

According to Blanck, the Neubauer method does not gives as satis¬ 
factory results as the method of relative solubility of the phosphoric 
acid of the soil in 0.5 % solution of citric acid. The differences which 
are established between Neubauer's method and growth experiments with 
oats indicate that it is an insufficient test, especially for borderline' soils, 

A test between the two methods, Neubauer ’s and the citrate method, 
has been made by Lemmermann. With the former, soils containing up 
to 6 mg. of P 2 0 5 are indicated as needing manuring, between 6 and 8 
as doubtful , above 8 mg; as not needing manuring. With the citrate 
method the limiting values were respectively 20 mg, ; between 20 and 25 ; 
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over 25. Results which were obtained with the same soils were however 
different. 

Lemmermann then refutes Neu baiter's assertion that this method 
differs from the others, which are purely chemical, in being founded on a 
physiological basis. According to LE mmermann no such contrast exists ; 
Neu batter's method takes little account of the laws of plant physiology 
while the so-called chemical methods are not exclusively so, but take into 
account in the preparation of the solution's the solvent power of the 
roots, and their use has been proved on the basis of practical research. 
This does not prevent Neu baiter s method also, in the hands of an ac¬ 
curate worker who thoroughly knows all its difficulties and weaknesses, 
from being found useful, at least when it has been completed from a 
technical point of view. A. F, 

The determination of soil mammal requirements. 

Gerlach. Die Bestimmung des Dungerbedurfnisses des Boden. Landwirt- 
schaftliche Jahrbiicher, Vol. LXXIX, No. 3, pp. 339-368. Berlin, 1926. 

With the exception of peat soils most soils possess insufficient quanti¬ 
ties of active nitrogenous substances and therefore need heavy manuring. 
The question is to find the proper amount of artificial fertilisers, of stable 
and green me nine to add to the soil. Leguminous plants do not require 
nitrogenous fertilisers. 

As far as most German soils are concerned, it is observed that they 
contain considerable quantities of potassic and phosphatic combinations 
which by themselves, or in conjunction with stable manure only, are 
sufficient to meet requirements for mani r years. Poor potash content is 
to be feared for peaty and light sandy soils ; potatoes, barley, meadows 
and pastures all need potash. 

Some information regarding the phosphatic requirement of the soil 
may be obtained by the citrate method and Neubauer’s method, but 
not the exact quantities necessary. Light sandy soils require phosphates 
which can be given to them by the addition of heavy soils in which phosphoric 
acid may be in a state of combination with iron or in the clay particles. 
Potatoes, meadows and pastures require phosphates. 

The need of lime is connected with soil reaction and the new methods 
for its determination give sufficient indications regarding the necessity 
or inutility of giving lime. 

The reaction of the superficial part of the soil is influenced by the ar¬ 
tificial fertiliser used ; with a rational alternation of the latter, manuring 
with lime may be rendered superfluous. 

The requirements of soils as regards other substances, such as silica 
and silicon chloride are still unknown. 

On the whole however it must be said that we cannot previously 
determine the precise quantities of artificial fertilisers which' are necessary 
in a year for a given soil, all the more so because such quantities depend 
largely on the rainfall which cannot be previously determined. 

Our insufficient knowledge should not however lead to starving our 
plants and it is better to give too much than too little. 
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The old rule of first manuring abundantly with cheap potassic and 
phosphatic fertilisers and of then giving nitrogenous fertilisers during the 
period of growth still holds good. 

The administration of sufficient quantities of fertilisers raises the 
total cost of production, but ' gives a larger and better crop and thus 
decreases the relative cost of production. A. F. 

On the physiological reaction of fertilising salts* 

Kappen, H. and Ltjka.cs, M. Zur physiologisehen Reaktion der Diingen- 
salze. Zeii /. Pflanzenernahrung mid Dungung , Vol. V, No. 4, p. 249-270, Leip¬ 
zig, 1925. 

In the theory of the physiological reaction of fertilising salts, there 
are alway r s some controversial questions ; above all the manner of the acid 
and basic physiological actions of these salts remains unexplained. 

The writers' experiments are in fact aimed at clearing up several of 
the points at issue. They have first of all observed that maize can grow well 
in solutions of nitrate of ammonium, in spite of strong acidification, prob¬ 
ably- because of the amphoteric nature of this salt. Their researches 
also tend to show that potassic salts act as. physiologically acid, the acidity 
however * being not much less than that of chloride and sulphate of 
ammonium. Relating to this theory is the question of the state in which 
nutritive salts become absorbed by plants, whether that is to say 
undecomposed or in the form of ions. The latter hypothesis appears most 
probable, so that decomposition into ions would take place outside the 
plant itself. It cannot yet be stated whether the penetration into the cell 
of the molecules of the acids and bases takes place by absorption or by 
diffusion. A. F. 

Fertiliser Investigations at Rothamsted. 

Rothamsted Experimental Station, Report for 1923-1924, pp. 130, Har- 
pendeu, 1925. 

Attention is drawn to the enormous loss from wastage of nitrogen 
contained in farmyard manure and artificial fertilisers, the value of which 
in Great Britain represents a sum not less than £8 000 000 or £9 000 000 
per annum. 

The results obtained from some of the fertiliser investigations were 
as follow's:— 

Sulphate oj Ammonia : The average gains per acre from the use 
of 1 cwt. of sulphate of ammonia were: 

i i 9 sz 19*3 RothSted - Average of all soil 

.Rothamsted, Rothamsted; Outside < seasons to i 9 ao 


Wheat (bushels} 3.25 -— ■ -— ! 4.3—6 ; 4,5 

Barley ( '* ) ... 5o '4-5 ! s -*6 | 3-5 j 6.5 

Oats ( * f }.i — ; 8,3 : — [ — 7.0 

Potatoes (cwt)........ 1 20 22—25 ; 20 I — | 20 

Swedes, ( ” ).| 20' j 25 ,! 5-9 ; 30 iao, N. Country 

: no S* Country 

:1 t i„ 
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The effect of doubling the nitrogenous dressing is to give a further crop 
increase; in the case of cereals the increase is not infrequently more than 
double that obtained from the single dressing, as shown by the following 
data : 



| Xo nitrogen! 

1 cwt. 
sulphate 

2 cwt. 
sulphate 
of 

ammonia 

Increment in yield for 


0 £ 

ammonia 

1st cwt. 

1 2nd cwt. 

1923 Oat5 

) bushels). 

■ • ■ * • . 29.2 | 

37*3 

! 4 6 0 

S.i 

9.2 

Straw 

(cwt 1 . ... 

• . . . . : IO ; 

26 

3 (j 

| / 

1 

j IO 

1924 Barley 

S' bushels!. 

.1 23.9 ; 

32.5 

; 42.7 

8.6 

1 

I 10.2 


In the case of potatoes the second increment is usually less than the 
first, although the higher dressing is still profitable. 

The time of application of the dressing is important for cereals, the 
later dressings being more effective than, earlier applications, but for 
potatoes the application of sulphate of ammonia with the seed has been 
more effective than when given later as a top dressing to the young plants. 

Barley : The results of three years investigations into the effect of man¬ 
ures on the yield and quality of barley, differ somewhat from the current 
teachings of agricultural science. It is usually recommended that the 
manuring for barley should be mainly phosphatic, nitrogen being given 
only after a corn crop and potash but rarely. Out of 30 tests this would 
have caused loss of money in no less than 26. The average reduction in 
yield in bushels per acre, consequent on the omission of each fertiliser 
during 1922, 1923 and 1924 has been ;— 





After 


Decrease due to omission of: 

; After 

■a straw crop 

After roots 

fed off 

potatoes 
or beets 
(well 

manured) 

Mean of all 

experiments 

i cwt. sulphate of ammonia .... 

... j 5-8 

3-9 ! 

6,7 | 

| 

i 5*4 

3 cwt. superphosphate. 


(0.5) i 

1.2 

i °*5 

1% cwt. sulphate of potash . . '. 

• - ■ i (i-i) 

1-3 1 

1.1 

! 0.3 


I 


(the figures in brackets are increases^ not decreases). 

The reasons for these results are probabfy r (1) Modern varieties of 
high quality barley are stiffer in straw and can carry larger crops of' 
grain without risk of lodging. (2) Farmers give good dressings of super¬ 
phosphate to' root crops and sufficient of this fertiliser generally remains in 
the soil for the barley. 

So far as the : investigation has gone it suggests that farmers using a 
good modern variety of barley can aim at the highest crop that will stand, 
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and can use the appropriate fertilisers to secure this, without fear of loss 
in value* 

A remarkable effect is obtained when the chloride of ammonia is 
substituted for the sulphate. In every instance the value of the grain has 
been raised and its nitrogen content lowered. 

Basic slags and grass land : Examination shows that slags fall into 
two "main groups : those in the making of which fluor spar is used : and 
those to which no fluor spar is added. The fluor spar slags are often less 
effective. Further, some slags were found to contain substances harmful 
to plants, or that to some extent counteracted the effect of the phosphate 
present. 

Potatoes : Investigations carried out with various potash salts showed 
that the percentage of starch in the dry matter of all tubers analysed was 
higher with sulphate of potash than with any of the other salts. 

Green Manuring : Experiments with mustard ploughed in on Oc¬ 
tober 18, 1923, followed by winter oats, harvested in August 1924, were 
as follows — 


Basal manure 


! Yield of Oats ; (bus. per 
| After ■ acre) after 
mustard fallow 
ploughed in (no mustard) 


Increase due to Mustard 


Bushels 


Per cent 


None. ....... 

5 tons town refuse 
10 ” ” • ” 


Average 


43-3 : 

25.0 1 

1S.3 ! 

73 

51.8 

27.1 ) 

24.7 

91 

49-3 

30.6 ; 

18.7 

61 

48.1 

; 27.0 

20.5 

! ~74 


Leguminous Crops : Pot experiments showed that unrotted straw 
greatly increases the number of nodules formed on each clover plant, 
but there was no increase of yield until phosphates were added. 

It was also found that many leguminous plants fail to grow unless 
supplied with traces of boron. W. S. G. 


Necessity of manuring in the State of Sao Paulo (Brazil). 

Cgelho DB Souza, William W. f A fertilidade natural de nossas terras* 
Ceres, Vol. II, No. x, pp. 174-176, Sao Paulo, 1926. 

Generali}' prejudice prevents the use of fertilisers in the tropics, but 
this is not always so, seeing that the chemical composition of the soil 
varies tremendously just as in European and temperate countries of other 
continents. 

In the State of Sao Paulo not all the soils are rich in nitrates, on which 
account artificial nitrates are required, especially where for centuries 
the same crop,has been grown or products for export trade to the other 
States xn Brazil. 

Chemical analyses of various soils of the State of Sao Paulo have often 
indicated the almost total absence or scarcity of nitrates necessary for pro¬ 
fitable agricultural production. 
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The habit of burning the forests to'obtain land free from frees for 
cultivation transforms the mineral substances of the surface of the soil, 
which the heavy rain then washes away, leaving the soil sandy and depriv¬ 
ed of the substances required by the crop. 

It is known that after some years not a little of the unman tired land 
of the State of Sao Paulo can no longer produce rice, maize, cotton, or 
sugar-cane. E. M. 

The influence of artificial fertilisers on the structure of the soil. 

Renner, W. (Agrikulturchemisches u. bakt. Institut der Uni vers. Bre¬ 
slau). Der Einftuss verschiedener Diingesalze zumal von Kalk und Phospha- 
ten auf die Struktur des Bodens. Zeii f, Pficm zener ndhvung und Dungung , 
Vol. IV, Xo. 10, p. 417-451, 16 tab. Leipzig, 1925. 

Oxide of calcium, added to soils, usually has a decidedly favourable 
effect, in the way of helping flocculation. Carbonate of lime acts similarly 
but to a lesser extent. 

Thomas slag and Rhineland phosphates cause considerable altera¬ 
tions in the physical properties of soils only when given in large quanti¬ 
ties. The action of sulphate of calcium is slight and, in some cases, rather 
unfavourable. Superphosphates act similarly, and in no case cause 
flocculation. A. F. 

Pasture Top-Dressing in New Zealand. 

’Ward, F. B. and Hudson, A. W. New Zealand Journal 0/ Agriculture, 
Vol. XXX, Xo. 6 ; pp. 393-^02, Tables 5. Wellington, 1925. 

In many parts of New Zealand top-dressing of pastures has been 
carried out for many years, but under the conditions of Canterbury, with 
light rainfall and short-rotation pastures, 'top-dressing has not generally 
been practised. 

Experiments were carried out in 1923 and 1924, the manures being 
selected to test soluble phosphates (super) against the less soluble phospha¬ 
tes (basic super), and to note the effect of dried blood used in conjunction 
with these phosphates. 

From data obtained the following conclusions were drawn:— 

In all cases except that of basic super and dried blood, the cost of ma¬ 
nures was more than paid for by the increase in one crop of hay. The use 
■of dried blood for top-dressing of pastures cannot be recommended. 

The crop increases due to the second application of manure were not 
so great as those due to the first dressing. 

The manures increase the palatability of' pastures. 

The increased development of clovers was considerable. 

W. S. G. 

The action of alkaline chlorides on plants and soil. 

Dupont, C. (Station.' agronomique de Nancy). Action exercee par les 
cMorares alkalins sur les plantes et sur les sols. A nn. de la science agronomique 
fmncaise et eirangere, Vol. 41, No. 6, pp. 369-391. Paris, 1924. 

The use of chlorides as fertilisers tends to increase and , agriculture 
uses syivinites largely because they have the advantage of containing very 

10 —- Agr. ing. 
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available potash at low cost, while chloride of ammonia places nitrogen 
at the disposal of cultivators under good conditions. 

This use of chlorides as fertilisers, which is expected to increase, has 
been objected to, and certain consequences of the application of sytyi- 
nite and attributed to the action of chlorine have caused a certain distrust. 
For this reason the writer has thought it well to make experiments to see 
whether any toxic action can realty be attributed to the chlorine. 

The yield of wheat did not decrease with a dose of kg. 3350 per hec¬ 
tare, and the same held good for flax, with which however such a quantity, 
given in the form of chloride of sodium, exercised a slightly toxic action 
absent when given in the form of chloride of calcium. 

The 3ield of mustard increased with kg. 1300 per hectare, decreased 
with double that quantity : lupins stood the former quantity well, dis¬ 
appeared with the double dose. Very sensitive were vetches and buck¬ 
wheat, which were destroyed respectively by doses of 1700 and 870 kgs. 
per hectare. 

On germinating seed chlorine has a decidly toxic action, to which 
wheat is more resistant. The addition of chlorine increases the quantity 
of this element contained in the plants, in an unequal manner varying 
with the various plants, without there being any absolute relationship 
between the quantity of chlorine absorbed and the toxic action exercised. 
In alkaline soils alkaline chlorides diminish the alkalinity of the soluble 
.potash, but when the soil is poor in potash and the alkalinity of the sol¬ 
uble potash is therefore reduced, the contrary effect is produced. The 
diminution of the alkalinity of the soluble potash, under the influence of 
the chlorides is only apparent and is due to the precipitation of lime from 
the chloride of calcium existing in the plant by the carbonate of potas¬ 
sium formed during calcination. In the soil, the transformation of chlor¬ 
ide of potassium into chloride of calcium depends absolutely on the soil's 
absorption power. Such transformation is almost integral in clay soils 
and is on the other hand scanty in sandy soils, poor in colloidal elements. 
Chloride of sodium undergoes such transformation in a lesser degree be¬ 
cause the soil's power of absorbing is less. 

Calcium salts have little effect on the absorption of potash, while 
they have considerable retarding action on that of sodium; hence they 
cause the formation of chloride of calcium to decrease at the expense of 
that of sodium. 

If, as in the case of sylvinites, chloride of potassium and of sodium 
are introduced into the soil, the chloride of calcium, formed at the expense 
of that of potassium, prevents the transformation of chloride of sodium 
and lessens the decalciflcation which might occur by reason of this salt. 

For the useful employment of sylvinite the following dangers should 
be avoided:— 

1) The toxicity of the chlorides (application must be a long time 
before seeding). 

2) The losses in drainage water, results of incomplete absorption 
of potash by the soil (surface application in spring). 

3) Enrichment in sodium of the argillaceous, colloids of the soil 
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and the resulting decalcification and bad physical condition of the soil. 
Such drawbacks are not to be feared in soils containing a sufficient quan¬ 
tity of lime and in a good state of chemical activity, while they may be 
found in soils lacking carbonate of lime, badly manured or when using 
excessive quantities of poor sylvinite. A. F. 

The influence of a complete mineral fertiliser on the growth of 

wheat. 

Chaussin, J. Etude du milieu interieur et des tissus insolubles ou cours 
du developpement du ble. Influence d’un engrais mineral complet. Ann. de- 
la Science agronomique /rang, et etrangere, Year 42, No. 2, pp. 124-144, 5 fig. 
Paris, 1925. 

Manured wheat, with more rapid growth and higher yield, has higher 
osmotic pressure in the leaf-and stem and a larger proportion of mineral 
matter in the soluble portion of the leaf than unmanured wheat. 

The leaf, which is the principal laboratory of the plant, except 
during its primary growth and important migrations at the end, shows a 
remarkable constancy in the composition of its internal sap. The large 
proportion of mineral matter which is found in the soluble part of the 
leaf and which may be as much as 20-30 and even 40 %, is a fact which 
should claim attention from the point of view of the function of these 
mineral substances in the hitherto obscure mechanism of assimilation. 

It appears that the Gramineae have a lesser faculty than other spe¬ 
cies (leguminosae) of abstracting the necessary mineral substances from 
the soil. A. F. 

The growth Of various part of plants under the action of different 

stimulants. 

Jacobi, H. (Biolog. Versuchsansta.lt der Akad. der Wissenschaft in Wien). 
Beeinflussung des Wachstums morphologisch ungleichwertiger Pflanzenteile 
durefi verscliiedene Reize. Oesterr. Botanische Ze-it., Vol. I*XXV, No. 1-3, 
p. 29-42, 4 fig., bibl. Vienna and Leipizg, 1926. , 

It is known that the winter rest of woody plants may be shortened by 
the action of known stimulants. Also certain parts of the plant which do 
not remain attached to it, but which contain reserve materials, may be 
brought to a certain stage of development by the action of such stimul¬ 
ants ; this happens, for example with pollen and seeds. 

The writer's researches have in fact shown that some salts in determin¬ 
ed concentrations (solutions of chlorides of potassium, calcium, sodium and 
magnesium) are able to cause resting parts of the plant to develop. Con¬ 
centrations of a slightly weaker strength than N/1000 are active for the 
development of the pollen of Impatiens Sidtani in the absence of sugar; 
greater dilution (for example, 1/10,000) has no effect. 

Chloride of magnesium does not cause any activity, that of manga¬ 
nese retards development. Pollen tubes growing in solutions of chloride 
or nitrate of potassium also show a strong protoplasmic current. 
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With the same solutions it is possible to cause the development of 
buds and leaves of Siringa vulgaris and to accelerate the germination of 
seeds of Phaseolus vulgaris. With Siringa vulgaris and I nip aliens Sultani 
the most noticeable action is caused by potassium salts. 

Buds of Siringa vulgaris , which during the resting phase, in darkness, 
do not germinate, may be caused to develop by being punctured or injected 
with distilled water or solutions of potassium salts. A. F. 


The Influence of Aluminium, Manganese and Iron. Salts on the Growth 

of Sugar Cane, and their Relation to the Infertility of Acid Soils, 

McGeorge, W. T. Experiment Station of the Hawaiian Sugar Planter’s 
Association , Bulletin, No. 49, pp. 95. Tables iS, figs. 33, bibliography. Honolulu, 
1925, 

The author gives details of an investigation as to the cause of the low 
fertility of acid Hawaiian soils, the tonic action of ■ certain acid salts, par¬ 
ticularly those of aluminium, being especially studied. 

The conclusions reached were as follows :— 

(1) Salts of aluminium in concentrations which are present in many 
acid Hawaiian soils have a retarding action or even a severe toxic action 
on the growth of sugar cane. 

{2) Manganese, salts have no effect on the root growth of sugar 
cane in water cultures. 

(3} Acidity per se or hydrogen ion concentration of the intensity 
present in most of the soils examined has no influence on the growth of 
cane. It is the aluminium salts present in such soils that retard growth. 

(4) Aluminium toxicity is a direct toxic action, and not a phosphate 
deficiency, although increasing the phosphate or potash reserve increases 
the plant’s resistance. 

(3) Cane plants grown on acid soils containing soluble iron and alu¬ 
minium have abnormal accumulations of those elements in the nuclei 
surrounding the xylem cells at the nodal joint of the stalk. 

(6) Acid soils containing aluminium respond markedly to soluble 
phosphates, also to heavy applications of potash. 

(7) Lime gave little or no immediate response. 

The investigations show 7 that aluminium is a factor directly associated 
with the retarded growth of sugar cane on acid lands ; also, that both 
potash and phosphate mav exert an influence other than as a direct plant 
food. ~ W. S. G. 

Influence of Fertilisers in Protecting Com against Freezing, 

MAGISTAD, D. C. and Truoge, jnl. of American Society of Agronomy, 
■Vo 1 . 17, No.. 9, pp. 517-526, Bibliography. Geneva, N. Y,„ 1925. 

■ It is well known that the greater the concentration of dissolved mate¬ 
rials in a liquid, the lower is the temperature at which the liquid freezes. 
Hence, if the'application of fertilizers increases the concentration of dis- 
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solved materials in the plant sap, then such application should lower the 
temperature at which the plant freezes. 

The authors" investigations showed that application of fertilizers in 
proximity to the plant increases the osmotic pressure of the sap of young 
maize plants, and lowers the freezing temperature of the plant from one to 
two degrees Centigrade, which is often sufficient to prevent maize being 
frozen by late spring frosts. Owing to this action there is an additional 
reason for the use of fertilizers in northern latitudes, for certain crops which 
are grown on soils subject to late spring frosts. The greatest benefit in 
this way, from the use of fertilizers, will occur on peat soils, poor sands and 
other soils of low soluble salt content. W. S. G. 

Manual of Agrarian Chemistry. 

ProToeuxgo, IT. One Vol. in 24 (nun. 100 X 15c.) of 524 p., 16 fig., 20 dia¬ 
grams, U. Hoepli ed. Mik.n, 1925. 

The contents of this manual are fundamentally limited to pedology and 
the doctrine of the fertilisation of the soil. Real and proper plant chem¬ 
istry is therefore not dealt with in it. Considering, however, that pedology 
and still more the doctrine of soil fertilization are closely related to plant 
physiology, the first five chapters ate on physiological plant chemistry. 
He then proceeds to investigate the soil from a lithological, physical and 
chemical point of view, alluding now and again to. microbiology and 
enlarging specially on the relationship between the qualities of the soil and 
the vegetation. The second part is devoted to the fertilisation of the soil 
and he 1 considers improvement devices and correctives, nitrogenous, 
phosphatle, potassic and mixed fertilisers, their production and use. 

In separate chapters Italian soils are described and statistical data on 
Italian production and consumption of fertilisers are referred to. 

A. F. 

Soil I in provement methods. 

The rate of solution and action of calcareous fertilizers. 

Manshard, B. Qrientierende Untersuchungen znr Frage der Losang-bezw. 
Wirkunggeschwhidigkeit versehiedener Biingekalkformen. Zeit. filr Pflansen- 
evndhrung mid Dungung, Vol. VII, No. i, p. 31-53, 5 fig., 2 tab., Leipzig, 2926. 

The experiments were made with :— 

1) Calcareous lyes, containing 8.51 % of chlorine and 25.99 % of 
Lime, of which 13,68 % in the state of CaO ; 2) marl ; 3) cretaceous 
limestones. 

It appears on the whole that none of the products used, even in strong 
doses of 100 q. per ha., have given noteworthy effects. Although the lime 
was dug in to,a depth of 6-8 cm., the reaction of the zone at 10-20 cm.■re¬ 
mained acid, and even strongly acid. Even the calcareous lyes did not 
show any superiority from this point of view over the marls and limestones, 
moreover the presence of chlorides m them acted: in an unfavourable 
manner. 
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The cretaceous limestone, notwithstanding its coarser degree of pulve¬ 
rization, has a more rapid neutralizing effect than marl. It also seems that 
the structure of the various calcareous products is of considerable impor¬ 
tance. A. P. 

The transformation of quick-lime in the soil* 

Scheffer, F. (Institute of Agricultural Chemistry of Gottingen). Ueber 
die Art der Umwandlung des Aetzkalkos im Boden and ihre Ursachen. Jour¬ 
nal fur Landwirtschait, VoL 27, No. 4, p. 201-235. Berlin 1924. 

In soils poor in carbonate of lime and also in those with a neutral 
reaction,, the transformation of CaO into CaC 0 3 does not appreciably 
take place, inasmuch as a large part of the CaO becomes otherwise 
combined. Such a change on the other hand noticeably takes place in 
soils rich in CaC 0 3 . In the others the quantitative course of the trans¬ 
formation becomes retarded by substances which act as absorbents. As 
such may be mentioned gelatinous silicic acid and the mixture of 
gelatinous SiO, ~j~ AL 0 3 . Gelatinous SiCk has also the power of decomp¬ 
osing CaC 0 3 . A. P. 


Organic Manures. 

Farm-yard manure fermentation* 

Wexgert, J . (Landesanstalt f . Pbanzenbau und P&inzenchutz ; Miinclien}. 
Mitteilimg iiber den derzeitigen Stand und die bisherigen Hrfahrungen bei der 
Gardlingerbereitung . Zert. f. Pftamenerndhrung und Dimgimg, Wirtschaftlisk- 
Prakiischer Teil, VoL V, No. 4, p. 144-161. Leipzig, 1926. 

Lenmermann O. (Landw. Hochschule u. Landw. Versuclistation f. Braude- 
bnrg u. Berlin). Das Verfahren der sogenannten Heissvergarung des Stalldiin- 
gers. Ibidem, p. 162-1 63 . 

This patented process by which is obtained the so called “ Edelmisi ” 
(noble dung) is carried out as follows :— The manure is placed in small 
square based heaps 60 to 90 cm. high and never pressed down. The inter¬ 
nal humidity ordinarily reaches 75 %. The heaps are covered with old 
tarred roofing felt and the mass is allowed to ferment. When the temper¬ 
ature has reached 6 q°~ 75°, which is generally found to be the case in a cou¬ 
ple of days, the heap is strongly pressed down on the ground and another 
heap is placed on top of it, when it is then left for at least 4 months. The 
aim of compression is to arrest bacterial life, though obviously this is not 
achieved, since this goes on evenly and, as happens in the ordinary heaps 
of manure, only diminishes gradually. 

Among the advantages attributed to the method is the killing of the 
demtrifying germs. This is not confirmed by Lbmmermann’s researches, 
not would it be of importance in any case, since such germs are found In 
all cultivable soils. 

, It is asserted, that this noble dung ” contains nitrogenous combina- 
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tions more easily utilizable by the plant. From the comparative researches 
carried out it appears that its action is about 30 % of that of sulphate of 
ammonium, which corresponds with the action of common stable manure. 

It would be useful to know the quantity of organic matter and nitro¬ 
gen lost with this process in comparison with the common method ; it ap¬ 
pears that the losses are greater using the special method. As regards 
chemical analyses, it should be observed that there are such differences 
in the various analyses of this product as to prevent any conclusion being 
drawn from them. 

Practical tests of manuring have been slightly in its favour ; it should 
however be taken into consideration that the common manure used for 
comparison was not of very good quality and consequently it is necessary 
to repeat the experiments on a large scale. 

The subject matter of its advertisements is also based on the possibility 
of its giving the soil a carbonic manuring, the very possibility of which 
is of too controversial a nature to allow it to be of any value. 

In conclusion, this method is worth serious consideration, but needs 
further research before a definite opinion on its merits can be reached. 

A. F. 

The value of stable manure in Brasil. 

Ferreira be Carvalho, J. Adubo'de curral. O Agncnltor, Year IV', No. 6, 
p. 10. Lavras Minas (Brazil), 1925. 

Hitherto no “ fazendeiro ” has considered stable manure as important, 
and consequently it was not used as fertiliser, while the cultivated land 
became impoverished and the crops decreased. As the Brazilian farms ( f "fa¬ 
zendas ”) are almost always mixed, that is to say also rear animals, it is 
very easy to restore to the soil 80 % of the substances derived from it, 
which then return to the cultivated plants. 

Stable manure compared with other fertilisers proves better in most 
cases. 

A cow of 300 kg. produces on the average 8540 kgs. of solid excrement 
which contain :— 42 kgs. of nitrogen, 21 of phosphoric acid and 42 of potash, 
elements which have inclusively a value of 269 paper “ milreis ” (equal to 
358 sh. at par values). Considering the high prices of chemical fertilisers 
in Brazil this is no negligible value. A farm which has fifty cows will 
so produce a large and valuable amount of manure, which owing to faulty 
or non-existent storage has hitherto been lost. 

An easy method of keeping stable manure consists in making a trench of 
size suitable to the amount of dung produced and with a cement bottom to 
prevent loss of the liquid portion by infiltration into the soil. 

The first layer put into the trench is dung, on top of it a thin layer 
of peat; on top of the peat is placed another layer of dung and then a layer 
of straw, and the trench is suitably covered to prevent entry of rain 
water. Once the trench is filled with stable manure, this is left to season, 
after which it is taken out and mixed up. For each “ alqueire ” (one “ ai- 
queire ” =11.96 acres) 40 to 50 tons of stable manure are required every 
5 or 6 years. , M, E. 
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The utilization of Algae and marine plants* 

BESCH3ENS. M. Les utilisations des algues et des plantes marines, Chimie 
& Industrie, vol. 15, No. 55, pp. 675-698. Paris, 1926. 

In Europe especially in France, England, Ireland and Norway the 
variety of seaweeds which are met with is almost always the same ; the 
commonest species are Laminaria saccharina , Clous* omi and ftexicauUs , 
the Fncaceae and Choudrus Crispys or Caragheen Lichen. In the United 
States, the coasts of the Pacific Ocean (California) are particularly 
rich in huge Laminarias which often attain a size of hundreds of metres. 
In Japan grow algae specially suitable for food. Among marine plants 
other than algae should be mentioned the Zostera. From the earliest times’ 
the coastal populations have gathered the algae and marine plants of the 
coast for manuring their land. These roughly dried, broken in pieces and' 
heaped together, begin to ferment and are then capable of being used 
as fertilisers. Zostera may be used as litter for animals. 

The Laminarias; are most in request for the manufacture of iodine. 
Industrially it is estimated that, tG obtain 10 kg. of iodine by incineration, 
it is necessary to treat one ton of seaweed ash. This ton of ash corres¬ 
ponds to 5 tons of sundried seaweed and to 25 tons of fresh seaweed. In 
19x1 the world's production of iodine was 750 t. of which 175 went to Eu¬ 
rope, 75 to Japan, and 500 to Chile for the nitrate industry. Among the 
numerous industrial and agricultural uses of ' Laminaria the most impor¬ 
tant is as a source of iodine and of potassic fertilisers ; in addition we 
have the Algin industry and alginates and derived products, the pharma¬ 
ceutic uses and their use in the textile industry (printing and stiffening), 
the use of caragheen lichen, the agricultural use of various seaweeds as 
fertilisers and lastly the utilization of Zostera (“ varec ”) as substitute for 
straw in the furniture industry. 

During the last few years a great volume of scientific and industrial 
research regarding the different products of seaweeds has been developed, 
and especially the extraction of iodine has been widely studied. The more 
common method of burning the seaweed to extract potash and iodine was 
rather rudimentary, being based on primitive methods which caused a 
considerable loss of useful products. Various attempts to avoid this waste 
have ■ been made by many investigators who undertook the treatment 
scientifically by means of carbonization in closed vessels, obtaining as by¬ 
products combustible gas, tar and coke. 

In the process of incineration and carbonization the organic matter 
is complete!} 7 lost, which constitutes a grave defect from an industrial point 
of view. An attempt has therefore been made to extract the iodine and 
to utilize afterwards the organic matter either as food or in the state 
of algin. 

The industrial processes aim in the first place at effecting a 
methodical lixiviation of' the dry seaweeds with pure water or' "water 
slightly acidulated to free these seawreeds from the large quantities of 
' salts. The demineralized organic product is, afterwards, either dried' and 
cut in pieces for use as food for, animals, or placed to steep in a solution of 



INT. COMMISSION FOR STUDY OF CHEM. FERTILISERS ' 88x 

carbonate of soda for the extraction of algin t a mucilaginous substance 
used for the manufacture of alginates and derivatives." 

Many other experiments have been made. In the United States fer¬ 
mentations tests were made to obtain acetic products. 

However, in order that the various processes should become industrial 
and assure an economic profit they must be the object of further scientific 
research and stud]/ especially from a chemical point of view. 

Green Manuring for Sugar Cane. 

Dodds, H. H. (Director, Experiment Station, Natal). Planter and Sugar 
Manufacturer, Vol. LXXV, No. i.\ t pp. 269-272. New Orleans, 1925. 

Attention was drawn by the author to the exhaustion of the soil or¬ 
ganic matter after continuous growing of sugar-cane, particularly where 
the practice of burning the trash has been followed. 

The yield of cane in Louisiana has steadily fallen from 18 tons per acre 
to 7 tons, the chief cause being the decrease of soil fertility. To meet the 
deficiency a crop of cowpeas (Vig ft a sp.) was ploughed in before planting 
cane : the cane was grown for two years in succession. 

If the nitrogen balance be studied it will be found that about 136 lb. 
of nitrogen per acre are required for the tw'o crops of sugar cane, and the 
cowpea crop cannot supply more than 78 lb., hence there is still a loss of 
58 lb., to which must be added 34 lbs. for the nitrogen in the following 
crop of maize. 

In Louisiana, the cane is planted in October, and it was found that 
the nitrogen deficiency could be met, without altering the rotation, by sow¬ 
ing MeliloUis indica on the cane during the same month. The green crop 
was ploughed in before cultivation of the cane in the spring, and added 
about 100 lb. of nitrogen per acre to the soil, equivalent to 700 lb. of so¬ 
dium nitrate. 

The average /held of cane increased from 10 to 14 tons per acre, or ah 
increase in value of £ 5 for an outlay of 14s. Further, soil exhaustion 
was checked. The author gives brief notes on plants which may be grown 
for green manuring, such as : Velvet beans (SUzolobium ), Mauritius bean 
(. Saterrimum ), Cowpea (Vigna sp.), mung bean (Phaseolus aureus) t Sunn 
hemp (Crotolaria jimcea ), yellow sweet clover (MeliloUis indica ), lupins, 
buckwheat (.Fagopyrum sp.). W. S. G. 

Green Manuring in India. 

Joachim, A. TV. R. Tropical Agriculturist, Vol. LXV, No. 6, pp.325-331,' 
Bibliography. Peradeniya, Ceylon, 1925. 

The author reviews the scientific investigations on green manuring 
which have been carried out in India, and studies the factors contributing 
to the beneficial results accruing, to the soil and subsequent crops. 

The two chief factors are the nitrogen and the physical factors. The 
former includes : — Fixation by’ azotobacter or similar organisms stimu¬ 
lated by the carbohydrates of the green manure ; denitrification induced 
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by fermentation of the green manure ; possible development of a bacterial 
toxin. 

The physical factor includes : Improvement of moisture-holding power 
of the soil; improved retention of plant nutrients ; possibly improved aer¬ 
ation ; change in soil aeration with possibly increased solubility of phos¬ 
phates. 

Experiments carried out on wheat in the Punjab from 1918 to 1922 
showed that:— 

(1) The response to green manures was much greater in sandy soils 
than in stiff soils. 

(2) Increase in yield in sandy soils was greater in the green manured 
plots than in plots receiving artificial manure equivalent to the green 
manure. 

(3) The main factor responsible for the increase in yield was the 
improvement in texture of the soils, due to the green manure. 

(4) When the above-ground portion of a leguminous crop was 
removed, the yield was very much diminished. 

(5) Non-leguminous crops were as effective as leguminous crop 

dressings. W. S. G. 

Utilization of dead bodies as fertiliser on Brazilian farms. 

Utilisecao dos cadavexes de animaes come adubo nas fazendas. Revista da 
Sociedade Rural Bmsileim, Year, V, No. 63, p. 343-344 .<Sao Paulo, 1925. 

Instead of burying skinned carcases which fertilise only one spot it 
is advantageous to cut them into pieces and put them in a trench covering 
them with quick-lime and acid black 'soil of the fields in alternate layers. 
.After 60 days more lime and earth ate added,, and so after a certain time 
a homogenous mixture is obtained which serves as fertiliser in variable 
amounts from 150 to 300 kgs. per hectare. 

Another process consists in dissolving the whole carcase In a cold state 
in sulphuric acid at 6o° Beaume, an operation which requires 48 hours for 
soft parts and 8 to 10 days for hard parts. 

The bones reduced to powder may be used as phosphatic fertiliser in 
quantities of 800 to 1200 kgs, per hectare, the effect of which lasts for 3 to 
6 years. E. M. 

Nitrogenous Fertilisers. 

Nitrification in some organic fertilisers. 

Aiadjem, E. Note sur la Nitrification de P Azote dans quelques Bngrais 
Organiques. Bull. de VUnion des Agviculteurs d*Egypte, Year 23, No. 161, 
p. 128-133. Cairo, 1925. 

Practically all the assimilable nitrogen in dried blood, guano and pul¬ 
verized horn nitrifies as rapidly as that in sulphate of ammonium * on the 
other hand the nitrogen in hoof parings nitrifies less rapidly than it does 
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in the above, these but more rapidly than in “ poudrette ”, cocoanut cake, 
and bone meal in which nitrification is rather slow. 

These results indicate that these latter fertilisers should not be used 
except for crops which require nitrogen during a long period of growth ; 
applied to cereals they would only have appreciable effect if given in 
great abundance. A. F. 

The nitrogen problem. 

HESPEL, M. be problems de Tazote. Annales de Gembloux , Vol. 31, No. 11-12 
p. 249-257 and 273-286. Brussels, 1925, 

The writer investigates the nitrogen problem 'which is specially 
interesting to Belgium and recognizes that it occurs for all agricultural 
crops, but that rational cultivation tends to decrease the need for 
nitrogenous fertilisers. 

Among the various processes of fixing atmospheric nitrogen, the wri¬ 
ter recognizes that the Claude and the Haber processes and those derived 
from them are the most suitable ; the country possessing such factories could 
bb free from the burden of imports, by furnishing the raw 7 materials for ex¬ 
plosives and agriculture. The combination of the synthesis of nitrogenous 
products with coke furnaces would improve the conditions of the latter, 
also enabling coke to be supplied at more reasonable prices. The Govern¬ 
ment therefore might well interest itself in the matter, and a campaign 
ought to be launched against the spreading of biased reports purporting to 
show some superiority or other of Chile nitrate over artificial nitrogenous 
fertilisers. A. F. 

Nitrogen Losses in Cow Urine. 

Dorsey, H. Jnl. of American Society of Agronomy, Vol. XVII, No. 8 , 
pp. 489-492, tables 6, Genova, N. Y., 1925. 

In 1919 Bear and Royston reported that 92 % of the nitrogen in 
urine was lost in eight w T eeks if the urine was kept in flasks in a warm build¬ 
ing, but that there was almost no loss of nitrogen in the same period when 
the u ine was covered with a layer of kerosene. 

The author’s experiments w r ere made to ascertain the nitrogen losses 
of urine stored in larger volume and in a cooler place, approximating to 
usual storage conditions. 

The experiment was started on March 29 and continued until October 
13, analyses being made at regular intervals. 

Very little loss took place before July 1, and in no case reached 50 % 
by October. By the third month three-fourths of the nitrogen was con¬ 
verted into ammonia, and by October all nitrogen except 5 to 8 % was in 
the form of ammonia.. 

The kerosene layer reduced the loss of nitrogen fully 40 % during the 
whole period, and was far more effective for the first six months. The addi¬ 
tion of a small amount of acid phosphate seemed to increase the loss of 
nitrogen. W. S. G. 
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Tlie action of urea on soli reaction, 

Brioux, Ch. (Stat. agronomique de la Seiue-inferieure). Action de Furea 
coninie engirds azote sur la reaction du sol. Ann. de la Science agronomique , 
Year 42, No. 2, p. 115-124, 1 tab. Paris, 1923. 

Urea at first acts on the soil as an alkali in consequence of its rapid 
transformation into carbonate of ammonia; however, as it gradually ni¬ 
trifies, the action of the urea becomes decidedly acidifying, approximating 
to that of sulphate of ammonium. 

These remarks explain the facts observed by the writer : oats and white 
mustard manured with urea had a slower initial growth than in pots 
manured with nitrate and also without addition of nitrogen. 

It is possible that in the sandy soil used by the writer, in which neutral¬ 
ization was effected with ground lime, the transformation of the urea into 
carbonate of ammonium may have given the soil too strong an alkaline 
reaction, capable of retarding the growth of the plants. This reaction 
decreased with nitrification wiiereupon the plants mentioned grew vigor¬ 
ously. 

These ■ observations would point to the value in practice of introduc¬ 
ing urea and fertilisers with an urea basis sufficiently early. 

A. F. 

The toxic effect of nitrogenous fertilisers on wheat. 

Mattme, U. and Duiac, J. (Eeole mat. d’Agricul. de Montpellier). Sur Li 
periode de toxicite de divers engrais azotes a regard du ble du debout de so ve¬ 
getation. Arm. de la Science agronomique jrmig. ei etrangere. Year ; j. No. 2, 
p. 81-107, 13 tab. Paris 1925. 

The toxic effect of various mineral salts on seeds germinated in water 
w?as already known and a scale of the limits of toxicity of the various salts 
had also been established. The writers have investigated the question, 
not in aqueous cultures, but in three different types of soils (inert soil, nor¬ 
ma! 'arable soil and humiferous soil), observing only the effect on wheat at 
the start of its growth. They have also compared results of the applica¬ 
tion of the fertiliser before and 15 days after sowing. 

On the whole, fertilisers may be divided into two principal groups :— 
those which are immediately favourable to the plant and those which on 
the other hand are only so after certain chemical reactions. Each of these, 
groups corresponds with a particular case of agricultural practice and it 
is ' therefore impossible to say a priori whether one is better than the other 
but it is necessary to know the manner in which each behaves under 
various actual conditions. 

Of all the fertilisers, the least toxic are carbonate and bicarbonate of 
'ammonia'; their effect is best with a small dose (30 kg.) but in any case 
ephemeral; after the ready nitrification so obtained, only carbon dioxide 
' .remains in the soil, of which soils normally' contain enough. Also it should 
be remembered that the bicarbonate cannot develop'its action except in a 
soil sufficiently provided with lime. 
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Urea is particularly suitable for calcareous soils which nitrify well; 
it is entirely soluble in water and not toxic, even in strong doses. Powdered 
hom has rivalled urea in fertilising power, but probably because very finely 
powdered. 

Chloride of ammonium, in order to give a maximum yield, required the 
elimination of the chloride of calcium 'which forms its residue ; to this fact 
should be attributed its slight inferiority to sulphate of ammonium. 

Galalite should be considered as a slow acting fertiliser, rather useful 
for southern soils ; should be spread a fortnight before sowing. 

Taking the height of the stalk of wheat grown as control at 100, we 
get the following graduations :— 

After 3 tiny- After 13 clays 


Carbonate of ammonium , 

Urea .. 

Bicarbonate of ammonium 

Horn. 

Hit rate of sodium .... 
Sulphate of ammonium . 
Chloride of ammonium , . 
Nitrate of ammonium . . 
Galalite . 



Evidently these results cannot be directly applied in practice. They 
show however that for the reciprocal adaptation of the plant, the soil and 
the fertiliser, without doubt an important factor to be considered is the 
period of toxicity of some fertilisers for the young plant during its initial 
growth. Such a factor is defined by the nature and concentration of the 
fertiliser, by the nature of the soil, by the interval between the sowing and 
manuring and, probably, also by the plant species. A. F. 


Nitrate Studies on a Manured and Unmarmred Soil under Continuous 

Wheat* 

Murphy. H. F., Jnl. of Amer. Soc. of Agronomy, Vol. XVII, No. u, 
pp. 734-741. Geneva, X. Yh. 1925. 

The author describes experiments carried out on an acre of virgin 
land, ploughed and planted with wfheai in 1893, since when it has 1 grown 
wheat continuously. In xSgS one-half of the land received an application 
of farmyard manure, which has been repeated, the amount averaging 4 
tons per acre over 26 years. The other one-half acre has not received 
any manure. 

The' investigations show- that:— . ■ 

Nitrates were produced in much larger quantities in the manured soil. 
Under greenhouse conditions the manured soil produced x.68 dimes more 
nitrates' than the unmanured soil for a period of two months. Under open 
field conditions 2.24 times as much nitrates were produced. 

Spring growth started later on the' unmanured plot. 

The manured soil w r as superior under all conditions studied, namely, 
nitrates present, nitrification and moisture retention. W. S. G. 












886 ' INTERNATIONAL ASSOCIATIONS 

The Rate of Absorption of Nitrate of Soda by Oats and Cotton when 

applied at Different Stages of Growth. 

Appleton, W. H. and Helms, H. B. Jnl. of Amer. Soc. of Agronomy , 
Vol. XVII, No. iq, pp. 596-605. Geneva, N. Y., 1925. 

Experiments were made to study the rate of absorption of nitrate ni¬ 
trogen by oats and cotton, when applied as nitrate of soda; at different sta¬ 
ges of plant growth. 

The results may be summarized as follows : 

(1) When sodium nitrate at the rate of 400 lb. per acre was applied 
to oats 14 days after planting, absorption of the nitrate was very slow for 
three weeks. After the third week absorption increased and all nitrate 
was absorbed by the end of the seventh week. 

(2) When the nitrate of soda was applied to oats at later stages of 
growth, the rate of absorption was more rapid. Nitrate applied 42, yo 
and 92 days after planting was completly absorbed in 20, 14 and 10 days 
respectively. 

(3) With both oats and cotton there was a close correlation between 
the rate of growth and the rate of nitrate , absorption. 

(4) Sodium nitrate at the rate of 600 lb. per acre was applied to cot¬ 
ton 14, 40 and 61 days after planting. Absorption of the nitrate was com¬ 
plete in 36, 14 and 11 days respectively. 

(5) The results of both experiments indicate that the loss of soluble 

nitrogenous fertiliser by leaching' may be reduced by delaying the appli¬ 
cation until the crop will absorb it rapidly. W. S. G. 

Chemical and Biological researches on Cyanamide* 

Jacob K, XX, Allison F. E. and Braham J. M. (Fixed Nitrogen Research 
haborat. U. S. Depart, of Agriculture). Chemical and Biological Studies with 
Cvanamide and some of its Transformation Products. Journ. of Agricultural 
Research, Vol. XXVIII, No. I, p. 37-69, 12 fig., 15 tab!., bibl. Washington D. C., 

1924* 

Cyanamide becomes rapidly converted into its decomposition products 
(chiefly urea and ammonia), so much so that it no longer exists 5-10 days 
after application. Urea also rapidly undergoes disintegration into ammo¬ 
nia and is not accumulated. Other decomposition products (probably dl- 
cyanodiamide and guanylurea), capable of precipitation with nitrate of 
silver, exist for a certain time after the application of the cyanamide. 

Nitrification of cyanamide takes place more slowly than that of urea or 
sulphate of ammonia, especially when the application is abundant. After 
the first slow period of 2-3 weeks, nitrification proceeds at a normal 
pace. Only it must be remembered that some of the decomposition pro¬ 
ducts of cyanamide are toxic for nitrifying bacteria and may indirectly 
cause an accumulation of ammonia. 

Cyanamide hydrated or oiled nitrifies as well as untreated cyanamide; 
the slight difference found for oiled cyanamide is due to the presence of dR 
cyanodiamide in the hydrated' cyanamide. 
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On the other hand the addition of carbonate of calcium retards nitri¬ 
fication. The latter is greatest when the moisture content is about 10 %, 
i e. y^oi the saturation amount, while it almost ceases at 40 %. Steriliza¬ 
tion of the soil with phenol arrests all nitrification. 

Dicyanodiamide added to the soil disappears slowly and only one half 
of it is decomposed within two months ; the nitrogen which is accumulated 
in the form of ammonia becomes nitrified rather slowly. In any case the 
application of dicyanodiamide causes considerable delay in the formation 
of nitrates from organic substances and also hinders that from sulphate of 
ammonium, while it has no effect on the ammonification of urea. 

Sulphate of guanylurea is decomposed rather slowly in ammonia, which 
is not accumulated but becomes nitrified; in the presence of urea, it does 
not affect ammonification. 

Salts of guanidine depress nitrification for some weeks., after which the 
formation of nitrates is rapid and abundant. Nitrate of biguanidine acts as 
an inert substance. A. F. 

Is the growth of bacteria of leguminous plants possible on other plants ? 

Kordes, H. (Inst. f. Agrikulturchemie u. Bakt. der Landwirtschaft, Hoch- 
sckule, Berlin), Kritische Besprechung der Frage “ Impfung der Nichtlegumi- 
nosen A Zeit. /. Pfiansenerndhrung und Dungung , vol. IV, No. 9, p. 382-394* 
Leipzig, 1925. 

The question is whether only the leguminosae can absorb free- 
atmospheric nitrogen. Such a supposition is not borne out by facts; 
the alder tree has morphologically and physiologically quite similar no¬ 
dules, and by them can fix nitrogen, though the micro-organisms which 
form them are not however bacteria but actinomycetes. Other plants 
such as Melampyrum pratense, Rhinanthus major, certain Labiates, Elaea- 
gnus and one of the Taxaceae, Podocarpus , possess similar nodules also 
having the property of atmospheric nitrogen fixation. 

But this property, though not exclusively belonging to leguminous 
plants, is limited to a few plants only and is definitely not shared by' those 
which are most important for human food, such as cereals. 

Another problem which presents itself is that of the adaptability of 
Bacterium radicicola to other' plants. It is seen that in cultures it can. 
adapt itself well to decoctions of Sinapis and also to those of Medic ago, 
but attempts to transplant it then on to the roots of the mustard plant were 
unsuccessful. The two symbiotic partners, leguminous plants and B* ra¬ 
dicicola, are therefore adapted to each other ; infection of roots of other 
plants by this bacillus does not occur in nature and, even in experimental 
conditions, is quite exceptional. 

It might be thought that other micro-organisms possess the property 
of fixing atmospheric nitrogen. In fact, Hxetner found on the roots of 
leguminous plants other micro-organisms similar to B. radicicola and was 
able to show in other non-leguminous plants the existence of organisms 
which have a determined influence on nutrition. From his theory on the 
rhizosphere and from some results obtained with cereals and beet he did. 
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not, however, fee! quite justified in generalizing and still less in considering 
that this made nitrogenous manuring unnecessary. Quite definitely results 
cannot be obtained with these bacilli such as we get with the nodules of 
leguminous plants. By their use however Engewiann among others has 
obtained with rye a crop comparing very favourably with the control 
plot. Cason with bacilli isolated from the roots of barley lias observed 
the fixation of atmospheric nitrogen. 

Too much should not however be expected from these observations, 
which remain unconfirmed despite the wide publicity given them and 
the products launched on the market purporting to be bacterial cultures 
which fix atmospheric nitrogen on the roots of cereals. The efforts of soil 
bacteriology should be directed towards improving conditions of life for 
the micro-organisms of the soil, in order that the latter, in turn, may 
influence the cultivated plants beneficially. This may be obtained by 
the introduction into the soil of sources of carbon easily assimilable and 
bv the various cultural operations which improve its physical condition. 

A. F. 

Phosphatic Fertilisers 
On the use of phosphorites. 

DTpponiTO, G. (R. Staz. Agram di Modena). Le Siazioni Spenmeniali 
Agrarie Italians , vol. 58, No. 7-9, pp. 243-248. Modena, 1926. 


The writer here gives new experimental tests of manuring with phos¬ 
phorites, from which it appears that in every case phosphorite has shown 
itself as active as superphosphate, having constantly given a slight increase 
of production even when not associated with sulphur ; certainly in the 
presence of sulphur the advantage is greater. 

Hitherto phosphorites have been considered of slight manuring efficiency 
owing to the insolubility of their trica'dc phosphate ; but, according to 
the new view, the soluble phosphate contained in the superphosphates 
through physico-chemical reactions in the soil changes slowly to insoluble 
and then, by consecutive actions, especially of the radical juices, becomes 
soluble again. In phosphorites solubility is reached in the same way. 

For this reason the use of phosphorites is advisable, since their phos¬ 
phorus, independently of its more or less ready assimibilitv, represents al¬ 
ways a considerable reserve from which successive crops benefit; they are 
cheaper and mav mean a saving of half the ordinary expenditure. 

E. G. 


The solubility of natural phosphates. 

CaXvCAGNX, O. Contribute alio studio della solubilizzazione dei fosfati natu¬ 
ral!, Le Staziom spenmeniali agrarie italiane, Vol. U VIII, pamph. 1-6, p. 146-160. 
Modena, 1925. 

From the'author's experiments It appears that pure tricalcic phosphate 
becomes completely dissolved by bisulphate of sodium, while phosphorites 
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become dissolved differently according to their degree of purity ; no loss 
occurs during the process of solution. 

The author has also investigated the action of other solvents, select¬ 
ing particularly those substances which are used as fertilisers. He has thus 
seen that bisulphate of potassium behaves in a perfectly analagous manner 
to bisulphate of sodium as does also bisulphate of ammonium, the last 
also having the advantage of preventing retrogradation and of favouring 
the decomposition of tricalcic phosphate in the soil. 

The above mentioned bisulphates and nitric acid therefore constitute 
very good solvents of phosphorites and can partly or entirely take the place 
of sulphuric acid. 

They eliminate, or at least reduce, the drawbacks of the present 
method of solution and furnish fertilisers of greater value, inasmuch as the}’ 
themselves, except the sodium salt, are fundamental plant elements. In 
this way potassium and ammonium are given in the form of phosphates 
rather than in the usual form, which may possible be an advantage. 

A. F. 

On the so-called 44 colloidal phosphorite A 

BoTTiXi, B. (R. Staz. Agraria di Modena). Le Stasiani SperimentaM Ita¬ 
lians, Vol. 58, No. 7-9, p. 209-216. Modena, 1926. 

A phosphatic fertiliser in a very fine, almost impalpable, coffee colour¬ 
ed powder, obtained by a process at present unknown, has recently been 
placed on the market under the name of “ colloidal phosphorite It Is 
essentially composed of phosphates of aluminium and iron mixed with or¬ 
ganic substances. 

On the whole the author’s investigations only find the so called " col¬ 
loidal phosphorite ” colloidal to a small extent (9.79 %). Treated with 
distilled water, with saturated solutions of CCh, or with solutions of organic 
or mineral salts it only yields these solvents usually a trace of P,0 5 . 

It behaves abnormally in the presence of a 40 % solution of nitrate 
of ammonia, which dissolves 1.87 % of P 2 0 5 . Only acid solutions dissolve 
colloidal phosphorite ” in appreciable quantities and to a greater extent 
the more concentrated they are. The action of citroformic acid appears 
similar to that of 4.5 % solution of citric acid. 

On the whole, therefore, 4 ‘‘ colloidal phosphorite ” in equal doses, does 
not show’ any higher fertilising value than ordinary powdered natural phos¬ 
phates. E. G, 

Colloidal silica and the efficiency of phosphates. 

Gile, P, L. and Smith, J. G. (U. S. Depart, of Agriculture). Colloidal Silica 
and the Efficiency of Phosphates. Journal of Agricultural Research , vol. XXXI. 
No. 3, p. 247-260, 4 pi., 1 tab., bibl. Washington D. C., 1923. 

In the practice of manuring it is known in a very vague manner that 
there are reactions between the soil and phosphatic fertilisers which in¬ 
fluence the efficiency’ of the latter. 

11 — Arg. ing. 
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Thus phosphorites and bone meal can give the same effects as super¬ 
phosphates in one soil and, on the other hand, be ineffective in another, 
even with the same crop. The variations in the yield produced by a given 
quantity of phosphorites in different soils are too considerable to be attri¬ 
butable to the so-called secondary effects, such as the decrease of acidity, 
the provision of lime, etc. On the other hand the scanty efficiency of phos¬ 
phorites in quartz sand cultures, and on the contrary the good results 
which are obtained in certain soils, indicate rather that we must be dealing 
with conditions which favour the assimilability of phosphates. 

The writers have made experiments by growing millet in sand and 
have observed that the addition of colloidal silica considerably increases 
the growth of plants manured with phosxohcrit.es, while the increase is very 
slight for crops manured with superphosphates. The increase Is approxim¬ 
ately proportional to the quantity of PXfi added, but does not seem to 
have any relationship to the quantity of silica. The addition of a mixed 
colloid, containing iron, alumina and silica in a pot manured with phosphor¬ 
ites tended to a decreased yield in comparison with that without phosph¬ 
ates. The beneficial action of the silica has been attributed to increased 
assimilability of phosphates through the increase of the P 2 0 ? in solution 

Probably the colloidal solution of silica increases the decomposition 
of the phosphorites, absorbing the hydroxide of calcium which is one of 
the final decomposition products: it is also possible that the colloid acts 
by absorbing the OH ions. Analogously the mixed colloid of iron, allu- 
raina and silica acts unfavourably by diminishing the quantity of P = O s 
in solution, because of the soluble iron and aluminium produced by the ex¬ 
change of bases. 

Certainly the action of the silica colloid in the simple medium of the 
experimental conditions does not correspond with that of the colloidal 
matter existing in the soil. In any case the increased growth of plants can¬ 
not possibly be attributed to increased assimilation of silica. A. F. 

Basic Slags and Rock Phosphates. 

Vaxstone, Dr. B. Jnl. of Sec. of CJmn. bid., Vol. 44, No. 14, pp. 135-137, 
figs, 2. London, 1925. 

In a former paper (x) the ratio of phosphate soluble in 2 % citric acid 
to total phosphate content was investigated. It was shown that for three 
basic slags, differing in phosphate content, the ratio was constant and in¬ 
dependent of the weight taken in the test. 

As the method of successive extractions with citric acid was employed, 
it was desired to investigate the ratio of citric-soluble phosphate to total 
phosphate in the residual phosphate, after a first extraction with 2% 
citric acid. 

The same slags used' for the first experiments were utilised, and it was 
evident that the residual phosphate is much less soluble than the phosphate 
removed in The first extraction. These slags are therefore mixtures of 
phosphates of different solubility in citric acid. 

The/effect of ignition on the solubility of rock phosphates was' also stu- 

W see R . 1925, No., 559, (Ed.). 
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died, and it was found that the solubility was very much reduced by igni¬ 
tion. It was also found that calcium pyrophosphate (Ca 7 P 2 0 7 ) has a much 
lower solubility than other calcium phosphates, except fluor-apatite, which 
is practically insoluble. W. S. C. 

Effects of pliesphafic manuring on the quality of hay and fodders, 

Robertson, G. S. Ffecto de los fosfatos brutes y de la escorias de defosfa- 
radon en la calidad del heno y de los pastes. Bole tin de la Comp. Admistvadom del 
Guano , Vol. I, No. 7. pp. 245-250. 1 ng. Lima, 1925. 

The most important direct effect of the application of basic slag is the 
notable improvement in the quality and food value of the fodders. From 
the writer's experiments it appears that various basic phosphates (mineral 
phosphates, highly and slightly soluble slags, basic superphosphates) pro¬ 
duce the same improvement and in equal measure. 

In soils poor in lime, superphosphate has an unsatisfactory influence 
especially on leguminous plants, inasmuch as it favours grasses. 

Mixing it with lime, we get basic superphosphate, which is a 
stimulant for the leguminous plants. 

Lime alone in these soils, does not exercise any action. A. F. 

The solubility of phosphates and the growth of Azotobacter. 

Nisi,as, H. Scearrer, K. and Strobel, A. (Agrikulturchen Inst. derHoch- 
schule Weihenstephan). Fliosphatloslichkeit mid Azotobacterwachstum. 
Landojirtschaftliche J ah/bileher, vol. LXIII, No. 3, pp. 387-410. Berlin, 1926. 

As regards pure salts, the best growth of azotobacter is obtained with 
magnesium salts ; next come those of calcium, potassium and sodium ; 
iron salts do not permit of its development. 

The mono- salts of magnesium and of sodium give a better develop¬ 
ment than the corresponding di- salts ; on the other hand with calcium 
salts we get equal results with either ; monopotassic phosphate gives a 
slightly inferior development to that which is obtained with dipotassic 
phosphate. As regards artificial fertilisers, P~ 0 3 phosphate soluble in citrate 
and in citric acid gives a better development than tricalcic phosphate. 

On the whole a clear relationship is observed between the solubility 
of the phosphates and physiological utilization by Azotobacter. Further 
research to clear up these interesting questions is essential. ' A. F. 

Sources of error in the determination of phosphoric acid by the a Molyb¬ 
date-Magnesia ’’method. 

Me Landless, G. M. and Burton, J. O. (Me Landless Laboratory, Atlanta, 
Ga.), Industrial and Engineering Chemistry, vol. 16, No. 12, p. 1267-1270, 
December 1924. 

The'writers start by pointing out that the great differences in results 
obtained by chemists in the determination of phosphoric acid, in products 
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of high P,O r > content, by following the official methods, whether gravime¬ 
tric or volumetric, are principally due to the various quantities of hydro¬ 
chloric acid which the chemists use for the purpose of neutralizing the 
ammoniacal solution of the yellow precipitate, in accordance with the 
instructions given in text books, without having the help of a suitable 
indicator to show the exact point of neutralization. The temperature 
at which pyrophosphate is calcined has also a great influence in the 
gravirnetric determination. 

From the results of practical experiments repotted by the writers it 
appears that a solution may be accurately neutralized by the use of lit¬ 
mus paper and precise results obtained. If hydrochloric acid is added 
in such quantity as to exceed this point of neutralization, too high results 
are obtained. If, on the other hand, the solution is alkaline owing to 
the presence of free ammonia, we get too low results-. 

The writers in their note describe minutely in every detail the method 
successfully used by them to obviate the drawbacks indicated and obtain 
very precise results. I v . M. 


P o t a s sic fertilisers. 

The study of the equilibrium set up between water and potassium 

salts. 

Cornec, E. and Bering, H. Equilibrics entre el agua. el nitrato de potasio 
y el sulfato de potasio. Caliche , year VII, No. 7. Santiago, 1925. 

Knowledge of the state of equilibrium between water and sodium salts 
(nitrate, chloride, sulphate) is fundamental for the scientific study of the 
Chile Nitrate industry ; the Nitrate contains, in addition to sodium, other 
elements:— calcium, magnesium, potassium, which should be taken 
into consideration, unless found in negligible quantities, because they 
are accumulated in the soil water and thus enter into the cycle of nitrate 
formation. It is thought that the difficulties which are sometimes met 
with in extracting the potassium contained in Chile nitrate depend, at least 
partly, on the existence of a sulpho-nitrate of potassium which would cor¬ 
respond with certain conditions of solubility. 

' From the writers' experiments, on the other hand, it appears that 
within fairly ; large limits of temperature (from 3.3 to ioo°) sulphate and 
nitrate of potassium cannot combine to form a double salt in the presence 
of water. Potassium so differs from sodium, ammonium and lithium 
which can form sulphonitrates. 

Practically, the separation of nitrate of potassium from sulphate of 
potassium is effected in the same way as that of nitrate of sodium from 
chloride of sodium. 

The study of cases in which sodium and potassium are present at the 
same time is thus simplified by the fact that a double salt between nitrate 
and sulphate of potassium does not exist. 


A. F. 
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Potassic manuring of the vine, 

Btjsserre, C. and Godkt, On. Puxnure potassique de la vigne, son in¬ 
fluence sur le rendement et la qualite du raisin. Anmtaire agricole de la Suisse , 
p. 639-643. 1925- 

The addition of potassic salts to the ordinary manuring of the vine 
has had the effect of increasing the number of bunches of grapes which 
reached complete development and of slightly increasing their weight 
compared with the others. 

The weight of sugar elaborated per acre was greater for the vines which 
had received the potassic manuring, but being spread over a considerably 
larger number of grapes the actual sugar percentage of the grapes 
decreased, which meant a lower alcohol content in the wine. 

The total acidity and the proportion of tartaric acid were slightly 
higher in vines which had not received the potassic manuring. 

As regards the comparative action of the chloride or sulphate salt the 
mean yield was greater with the former ; there is no appreciable difference 
as regards the components of the must and wine. 

The taste, however, enabled the wines obtained by potassic manuring 
to be classed as better, without being able to differentiate between, the 
two salts. A. F. 

Iodine fertilisers for sugar beet. 

UngerKR K- (Agrikulturcheuiisches Institut der Univ, Breslau). TJeber 
die wirkung einer Jodkali-Beigabe zu Zuckerriiben. Zeit. f. Pflanzenetnahnmg 
und Ditngimg, vol. IV, 11 0 9, pp. 369-374. Leipzig, 1925, 

Stokeasa had recently related the good results obtained by him by 
means of tiie addition of small quantities of iodine in the form of iodide 
of potassium in the growth of sugar beet, especially as regards the yield 
in roots. 

In the experiments of Ungere, on the other hand, which admittedly 
were not continued up to the full maturity of the plant, the addition 
of iodide of potassium during the 3 x j 2 months of growth did not have 
the effects stated by Stokxasa and there was actually rather a decrease 
in the yield of roots and in the sugar content. A. F. 

Substances aiding develop m e 111. 

Notes on Promoloid AsaM 

Bottini, 1$. (R. Stazione di Cliimica agraria di Torino). Sul " Promoloid 
Asahi Annali di Chimica applicata , vol. 16, No. 1, p. 29-39. Rome, 1926. 

“ Promoloid Asahi ” is a .colloidal silicate of magnesium which is said 
to have the property of favourably influencing the growth of plants, im¬ 
proving their quality and increasing the yield. 

Nowadays the absolute necessity of magnesium for all plants' is re¬ 
cognized. 
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The principal functions attributed to it are those which it exercises 

(r) on the circulation of phosphoric acid ; 

(2) on the chlorophyll function : 

(3) on the formation and migration of starch and other carbo¬ 
hydrates ; 

(4) 011 the formation of the protein substance of protoplasm ; 

(5) on the development of nitrifying bacteria. 

The writer’s experiments show that <4 ' Promoloid ” exercises a bene¬ 
ficial action in all soils, especially on their permeability and. capillarity, 
while, except in occasional cases, it has little influence on the powers of 
drying and absorption. 

In sandy soils it moderately decreases the permeability and slightly 
decreases capillarity, thus partly eliminating the drawbacks of the consti¬ 
tution of these soils. The power of drying remains almost unchanged and 
so also the power of absorption of salts, with the exception of chloride of 
ammonia, its absorption power for which is slightly increased. In clay soils 
permeability is much decreased, while capillarity increases, thus facilitat¬ 
ing the movement of soil solutions from below to the surface. The powers 
of drying and absorption here again remain almost unchanged. 

In calcareous soils the permeability decreases moderately, while the 
capillarity and power of drying remain unchanged. The power of absorp¬ 
tion of chloride of ammonia becomes slightly greater. 

In humic soils the permeability decreases largely and the power of 
drying and the capillarity increase considerably. The power of absorption 
of chloride of ammonia becomes greater and on the other hand that of 
nitrate of sodium decreases. The principal effect in these soils is a 
decrease of acidity. A. F. 

Research on the influence of boron on plants. 

Cusumang, A. Le Stazioni sperimentali agrane italianc , vol. 5S, No. 10-12, 
pp. 440-448. Modena, 1925* 

Boron is found moderately diffused in plants and it even seems that 
in some it forms a regular part of the composition of certain organic sub¬ 
stances, According to some it is found in soils containing tourmaline, 
according to others on the other hand it is brought into soils with arti¬ 
ficial fertilisers and especially with Chile nitrate, guano and kainite. 

The opinions of investigators on the action which boron exercises on 
plants are various, inasmuch as some consider that it has a stimulating 
effect, while according to others its effect is injurious. 

The writer has made experiments with a mould (Aspergillus niger) 
and with pot cultures of lupins and beans. 

Boron not only does not hinder the regular development of Aspergillus , 
but even helps it when given in doses of less than 0.010 %, the optimum 
dose being 0,005 %* 

It has a similar effect on lupins and beans ; in these cases, the plants 
with the addition of boric acid or boraciferous earth also look better. The 
optimum dose of boron is that of 0.50 gr. per square metre of surface. 
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Identical restates were obtained with experiments, m. the open field 
011 tomatoes, wdiesl, potatoes and maize. . 

It should therefore be considered that boron acts as a. stimulant for 
the absorption c£ mi elements useful to plants. A. F. 

Tests with 46 So&ilgiSM ,5 . 

Leonard, T, Jnl. of Amer. Soc. of Agronomy , Vo»l. XVII, No, io, 
pp. 623-629. tow. n. y„ 1925. 

Attempts sire still made to produce a culture of so 3 L l>acteria which, 
when added to tire; soil, will greatly stimulate plant growth. The latest 
of these is “SoAlgro”, and the following data were obtained as a result 
of experiments MMi'.t by the Bureau of Plant Industry, Washington. The 
material is sold m tn/o metal containers, one holding the bacteria and the 
other “ bacterial imod 

The total lumber of bacteria in the Soilgro cultures tested was much 
lower than in the sc- 'Called bacterial food. Soil and manure samples gave 
higher figures. 

The numbers co»f ammonifying and cellulose destro ping bacteria were 
also larger In bacterial food, soil and manure samples fclxn in Soilgro cul¬ 
tures. The presences of Azotobacter was not indicated, legume bacteria 
were found., but fir Hess number than in potting soil. 

Nitrogen fixing by potting soil -was superior to the fixation by a Soilgro 
culture. 

The nitiificBldo a of ammonium salts in liquid and in soil cultures was 
better achieved 'b5 potting soil than by any of the Soilgro preparations. 

Soilgro showed no superiority iti the production of radishes, either 
in the stimula1io.it of germination, earliness of crop, or weight of crop col¬ 
lectively or indm&tally. Tests made with peas were also* negative. Two 
tests on lawns did euot produce results favourable to Soilgro. W. S. G. 


Comm uirr cations . 

An Intermtkwial inquiry regarding the Control of Fertilisers. - 
The International Institute of Agriculture has just been making an 
International istpuftty regarding the control of fertilisers ami fungicidal and 
insecticidal products. 

This inquiry* m pursuit of, which a questionnaire 1 w n sent to countries 
who are members cM the Institute and to numerous other correspondents, will' 
serve as a bash otf the report of Professor J elinek for the control of fertilisers in 
the various coutrihes. It is a consequence of a decision of the International 
Commission for The; Study, of Chemical fertilisers, a decision ratified by the 
VIII General Assembly of the Institute. 

The quesiScmnmre contains some fifteen questions on the, existence and ap¬ 
plication of contact methods' (methods of analysis, etc.) regarding fertilisers. 
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fungicides, insecticides, and other chemical products utilized in agriculture. 
The International Institute should thus he able to collate information valuable 
for improving the methods and control services of all countries. 

One extremely useful practical result for agriculture should be the possibi¬ 
lity of making uniform and internationalising the chemical and other control 
methods used, a step calculated to facilitate business and to safeguard agricul¬ 
ture. 

Conference for propaganda in favour of nitrogenous fertilisers. 
(Biarritz - France-, 27 and 28 April 1926). — On the joint invitation of 
the British Sulphate of Ammonia Federation of London and of the Stickstoff- 
Syndikat of Berlin a certain number of persons distinguished in agronomic 
science and the nitrogenous fertiliser industry met at Biarritz, at the Hotel 
Regina on the 27th and 28th iVpril 1926 to study questions relating to 
propaganda for the use of nitrogenous fertilisers. 

The meetings were presided over by Mr. D. Milne Watson, President 
of the British Sulphate of Ammonia Federation. Among the papers given, all by 
eminent specialists of the fertiliser industry, that of Dr. J. Bxjeb of the Stick- 
stoff Syndikat of Berlin on the Determination of price and creation of new forms 
of nitrogen fertilisers as factors in propaganda is worth noting. He shewed that 
in Germany particularly the development of nitrogenous fertilisers was due 
to the fact that up to 1923 the price of these fertilisers was fixed by the State. 
With the fall in the value of the currency, nitrogen could thus be placed at the 
disposal of agriculturists at an extremely low price. The consumption of ni¬ 
trogenous fertilisers has consequently become considerable in Germany. Thus 
German agriculture consumed in 1924-1925 335 000 tons of pure nitrogen, 
against 240 000 in 1923-1924, a fact that demonstrates the. result of the fixing 
of a very low sale price on developing the use of fertilisers. 

Dr. Buer went on to mention the creation in Germany of numerous new 
fertilisers, notably the Base Potash-nitrate of ammonia, the Base Leuna ni¬ 
trate (sulpho-nitrate of ammonia) among nitrogenous fertilisers, to mention 
only the latest. 

The “ Diainmonphos Base ” is a pure diammomaeal phosphate, 
(NH :} ) 2 HPO ? containing 19 % of nitrogen and 47 % of phosphoric acid. The, 
<f Leimaphos Base ”, a mixture of sulphate of ammonia and Diammonphos, 
which contains 20 % of nitrogen and 15 % of phosphoric acid is very suitable 
to the German cultural practice which demands a fertiliser containing nitrogen 
and phosphoric acid in the proportion of 1 to 0.75. 

Lastly a new fertiliser “ Lemiaphoska Base ” has been made for export to 
countries where it is not possible to recommend the use of separate fertilisers, 
owing to present lack of information on the various requirements of their soils. 

Leunaphoska, suiting all soils, meets this aim. It contains 13 % of ni¬ 
trogen, 10 % of phosphoric acid and 13 % of potash. The presence of phos¬ 
phoric acid and potash assures the action of the nitrogen. 

Mr.' F. C. O. Speyer, General Manager of the British sulphate of ammonia 
Federation next spoke, strongly supporting Dr. Buer’s views on developing 
the use of fertilisers by lowering the price and then favouring such use in various 
situations by creating efficient types of fertiliser. 
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He also showed that the producers were combining for the sale of all 
nitrogenous fertilisers without distinction of methods of manufacture. 

Mr. Speyer spoke of the fact that agriculturists decrease their purchases 
of fertilisers for a long time after they have suffered from a fall in agricultural 
produce, and suggested therefore that the manufacturers should resist the 
temptation to raise prices on account of temporary agricultural prosperity. 

Professor Dr. Hermann Warmbold of Berlin in his communication :— 
The conditions and objects of the use of nitrogen in relation to propaganda , recalls 
the difficulty which is found in fixing a general relation between the quantity 
of fertiliser used and the increased yield obtained. This relation is constantly 
variable. Nevertheless it may be remarked that, other things being equal, it 
is noticed that the increases in yield diminish according as the latitude increases. 

Moreover when the doses of fertiliser are increased, the return per unit of 
fertilising element used diminishes. Lastly little is known regarding the rela¬ 
tions between the use of fertilisers and the yields in tropical regions. 

We cannot follow up this speaker’s numerous ideas or recollections of data 
concerning the advantages of the use of fertilisers, economizing ground and 
manual labour. 

M. J. Galland of Paris and Mr. T. H. J. Carroll of London took part in 
the discussions. Prof. Dr. F v rwin Batjr, Director of the Institute “ fur Verer- 
bungslehre Landwirtschaftliche Hochschule ” of Berlin spoke of the Creation 
of new types of plant species capable of responding to maximum dressings of fer¬ 
tilisers . He recommended the selection of varieties which would absorb fertilis¬ 
ing material in large amounts, a selection to be made in plots specialty charged 
with fertilisers. 

Prof. Dr. H. Nilsson-Lhle, Director of the Sud Research Station at Sva- 
lof Sweden, and Professor of Genetics at the Lund University at the same place, 
gave a lecture on Nitrogen Fertilisation and Cereal Breeding , showing the ne¬ 
cessity that the science of cereal breeding should remain firmly faithful to the 
aim of the highest productivity in combination if possible with the maximum 
stiffness of stem. He passed in review the principal problems of cereal breeding, 
drawing attention to the most important desiderata, such as, among others, 
precocity and resistance to diseases, two characteristics essential in intensive 
cultivation. 

Dr. Russel Oakley of Washington and Dr. J. A. Lipman of New Jersey 
took part in the discussion. Prof. Dr. Karl Bosch of Ludwigshaven spoke 
of the importance of propaganda for the use of fertilisers. 
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PROCEEDINGS OF THE INTERNATIONAL ASSOCIATION 
OF POULTRY INSTRUCTORS AND INVESTIGATORS 


Papers . 

Investigations concerning the Operation of Foods containing Herring- 

pickle and bits of Herring for fowls, a Contribution to the Question 

of Kitchen-salt poisoning in Poultry. 

Av. Erich, Dissertation from the Tierseucheninstitut der Universitat 
Leipzig, Direktor Prof, Dr. A. BER. 26 pp. Leipzig, 1925. 

Feeding' tests with fresh, unwatered herring have shown that in gen¬ 
eral only small quantities were eaten by the fowls tested. Afterwards, 
with the exception of thirst and a slight degree of diarrhoea, no appearances 
of illness were observed. 

From the experiment with herring and herring salad watered for 24 
hours it appears that in this form also only relatively small quantities of 
herring were eaten, which in no case contained a dose of kitchen-salt 
fatal to the fowl. 

It is to be assumed that with the cases of herring-pickle poisoning 
observed in practice, in many cases it was a question of pickle which was 
already decomposed. On the decomposition of herring-pickle there arises, 
side by side with other decaying products, the specific smell of tiimetliyl- 
amin dependent on herring-pickle. 

4.0 gm. of kitchen-salt are capable of killing a fowl weighing 1000 gin., 
but only if, during the first 24 hours, no water can be taken in. If a 
sufficient quantity of water is available, then 4.5 g. of kitchen-salt per kg. 
of body weight are digested in some cases without injury, whereas with 
fowls possessing a smaller power of resistance this quantity will cause an 
illness ending in death. Fresh herring-pickle, herrings and parts of her¬ 
rings not in process of decomposition, only operate fatally through their 
content of kitchen-salt. 

Avian Variola and Vaccine. Immunity in Avian Variola. 

3 . BASSET. C otnpt&s v&ndus des Stances de la Soc. de Biologie. Paris, 
Vol. XCIV, No. 3, p. 525. 1926. 

Vaccine excepted, animal variola is considered as rather narrowly 
specific and only suceptible of being transmitted to the species which shows 
the spontaneous discease. Basset has not succeeded in infecting mam* 
mals e. g. cow and rabbit with chicken variola. 

The experiments of the writer with vaccine virus permit of the conclu¬ 
sion that vaccine virus and avian virus are different, since animals immuniz¬ 
ed against one virus retain all their natural receptivity for the other. 



INT. ASSOCIATION OF POULTRY INSTRUCTORS' AND INVESTIGATORS 899 

To obtain local immunity i. e. immunity of the receptive tissues it is 
toy no means necessary to introduce the virus into these tissues. 


. A Case of poultry spirochaetosis in Germany. 

Dr. R. Berger. Deutsche iierdrztliche Wochenschnft , No. 10, p. 169, 1926. 

In the Institute in 1924 spirochaetosis was observed for the first time 
in poultry here in two 6 months old pullets. An exact description of 
these cases follows, also a summary of literature. 

In blood preparations coloured according to May — Grunwatd — 
Gjemsa, numerous spirochaetes were found. Blood samples prepared in 
accordance with the Burrx Indian ink process also showed the presence 
of numerous spirochaetes. 

These can also be easily seen in samples taken from the liver, spleen 
and kidneys. After the passage thorough the blood stream of the spiro¬ 
chaetes the appearance of illness in the hens subsided more and more, and 
the number of spirochaetes in the blood decreased constantly. 

It was not possible to discover a definite source of infection which 
would explain the outbreak of spirochaetosis in the pullets. 


Pigmented Testicles in Poultry. 

Dr. Heinrich Bittner. Berliner Tierdrztliche Wochenschnft , No. 34, 
page 533. Berlin, 1925. 

Dissection has revealed the presence of dark coloured testicles in poultry. 
This striking and peculiar appearance is mentioned neither in the modem 
text-books on the anatomy of poultry, nor in the descriptions of poultry 
diseases. 

It is to be traced to actual pigmentation by melanotic pigment. Bittner 
describes thoroughly histological investigations, and gives illustrations 
of paraffin sections. The histological findings allow it to be under¬ 
stood that the dark , colouring of the testicles is caused by melanophores 
mainly branching, rarely spherical, which lie in the intertubular tissue and 
in the tunica albuginea. The core of these melanophores is similar to 
that of the Leyden intermediate cells. 

No explanation can be given of the pigmentation described. The 
pigmentation of one or both testicles, often observed with singing birds, 
also occurs with poultry. 

In conclusion Bittner gives an exhaustive bibliography of 83 numbers. 

The Poultry' Industry in 1925 , 

Edward Brown. Essex Street 20-21. London, January 1926* 

There has been a considerable increase in the number of 'poultry kept in 
the United Kingdom within the last few years. One of the most satisfactory 
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features during 1925 was the growing interest taken by farmers in egg and 
poultry production. The poultry production value was in 1925 greater 
by 47.85 % than the wheat crop, 112.88 % above the barley crop, and 
76.63 % more than the oat crop in the same year. 

During the year under review the National Poultry Institute Scheme 
has made marked progress and the central Institute at Harper Adams, 
Newport, Salop, will soon be completed. Important work is in progress 
dealing with diseases' of poultry. 

The production of table poultry has recovered to a large extent. Dur¬ 
ing the year exhibitions have made considerable advance both in numbers 
and influence. It Is most satisfactory to record the greater recognition 
of production value in the stock. 

The author gives many figures about imports into England of eggs, 
live and dead poultry. 


Action of the sexual Hormone on the Comb of Gattinaceae. 

Ch. Champ any. Camples rendus des seances de la Societe de Biologie, 
Paris, Vol. XCIV, No. 5, p. 311. 

1) Graft of the genital gland in the comb of the capon. Champy in¬ 
troduced a thin slice of testicle into the combs of 3 capons. The birds 
showed a regrowth of the comb. The comb became equal to that of a 
normal cock. 

2) In capons subjected to testicular transplanting the muco-elastic 
tissue quickly starts again to swell 2 or 3 weeks after grafting under the 
skin of the back. This tissue therefore shows well sensibility to the sex¬ 
ual hormone. 

A simple phenomenon of imbibition and rejection of sensitive tissue 
seems therefore to be the origin of other modifications which are ob¬ 
served in the comb. 

The Feathered World Year Book 192b. 

R. and O. Comyns-LEwer . The Feathered World. 9 Arundel- Street. 
London. 

The Feathered World has this year surpassed every thing published 
in this business for yeans. In a very sound book of 560 pages are published 
different interesting poultry problems and a number of good photos. Some 
introductory notes by S. H. Fewer and the first article, on the Poultry In¬ 
dustry in 1925, by Edward Brown show us the standpoint of the British 
Poultry Industry during 1925. 

Among the articles are : The Diseases of Poultry, The, “ addled ” Egg, 
Yearly activities among the Bees, Economically successful Breeds of Rab¬ 
bits for Fur production, How to make money by rearing Angora Rabbits for 
Wool production, A Year on the Poultry Keeper's Garden, Things seen and 
noted by the Utilitarian. Follows a description of about 120 different 
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breeds of Hens, Ducks, Geese and Pigeons by specialists. A very useful 
Handbook indeed for the poultry keeper. 

Fresh and Preserved Eg^s. 

Ftuandeaur and Yitoux. Annates de Falsifications, November 1925* 
Ref. Recueill de Medecine Veterinaire, Paris, Vol. CII, No. 1, p. 40, 1926. 

The fresh egg cooked hard, easily taken out of the shell, presents an 
air chamber of very small dimensions, the white is opalescent, very homo¬ 
geneous and elastic, the yolk generally well centred is rarely apparent and 
never in contact with the shell, the smell is fresh. 

When eggs preserved by processes based 011 stopping the pores of the 
shell (eggs in waterglass) are cooked, 9 times out of 10 the egg cracks when it 
reaches about 70°, and it does not crack at random like an egg whose shell 
is defective, but always breaks along a line following the direction of 
its larger axis. This characteristic appears to be specific. 

The shell of the hard egg is difficult to remove, the air chamber gen¬ 
erally reduced, the yolk is apparent being displaced towards the points 
and often in contact with the shell, the white is not firm but slightly elastic 
often dividing into two or three layers. 

With eggs from cold storage it is often noticed that when placed in 
water they stand upright on one end (sometimes some are found to float). 
When cooked they show an air chamber generally of considerable size (so¬ 
metimes 1 /s or even % of their volume) and of irregular shape. The yolk, 
displaced, is apparent and in contact with the air chamber, the white of 
unpleasing appearance, sometimes greenish or pink, is flabby, sometimes 
granular ; on breaking it becomes divided into several layers more or less 
concentric, the smell is disagreeable. 

Eggs preserved by the Lescard. process are more tricky to recognize. 
Eggs in which the air chamber is very reduced in size are, when cooked, dif¬ 
ficult to get out of their shells. If the shell is removed with some care a 
curious and characteristic phenomenon is sometimes observed. In con¬ 
sequence of the effect of the vacuum to which the egg has been subjected, 
the hyaline membrane is detached from the shell and in the small cavity 
thus formed is found a drop of water which has either entered during the 
boiling or has resulted from a phenomenon of dialysis. 

The white is fairly firm and more normal in appearance, but it still 
divides into concentric layers. The yolk is apparent and displaced tow¬ 
ards the narrow end. 

The authors have also noted the character of the broken egg. Displayed 
on a plate, the fresh egg shows a dense homogeneous white with a very 
slight more liquid border. With preserved eggs two layers are distinctly 
noticed in the white, one of dense consistency surrounding the yolk and 
the other much more liquid envelopping the former and spreading on its 
edges. Its importance increases with the age of the egg. If on the other 
hand the white is collected in a test tube, it is noticed that that of the fresh 
egg, without being limpid, is homogeneous, while that of the preserved egg 
often shows granules of an albuminous substance. 
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Chickens to the Fore* 

Dr, B. M. Gonzales. Philippine Free Press. Manila, November 7, 1925, 

In the Philippines there is a considerable agitation about keeping out 
the Chinese. But that is only one phase of the problem. Why should the 
Philippine people pay over one million pesos to China each year for such a 
simple matter as eggs, when that amount might as well be kept at home ? 
The College of agriculture at L,os Banos now gives a full description of the 
improved Cantonese chickens of Cos Baiios, which lay an average of 1x5 
eggs a year. 

The Gel1 forms of the loose binding-tissue of Birds. 

R. Herrmann. Deutsche Tierdrztliche Wochenschrift. "Hanover, p. in, 
1926. 

Views on the occurrence anu signification of the cell forms of the loose 
binding-tissue are not yet clear. Literature gives little information on. the 
binding-tissue of birds. In his investigations Hermann lias made use 
of the subcutaneous binding tissue of sparrows. He has found : (1) Fibro¬ 
blasts, (2) Mast cells, (3) Clasmatozytes, according to Maximow called 
44 quiescent travelling cells (4) Small amoeboid travelling'cells, (5) Plas¬ 
ma cells. In the binding-tissue of sparrows he was not ableto find the 
eosinopMllic cells described in the binding-tissue of mammals. 

On the Significance of Small Stones in the Gizzard of Fowls. 

Jaeckei*- Y. Dissertation from the Institute of Animal Physiology of the 
Agricultural High School at Berlin. Director Prof. Dr. Manold. Greiners 
Beitrdge zur Physiologic. Vol. Ill, No. 1-3. Verlagsbucliliandlmig von Ri¬ 
chard Schoetz, Berlin SW 48, 1924. 

There is given a method of operation which enables gizzard stones to 
be entirely removed from the muscular gizzard of the fowls. 

The frequency of the movements of the gizzard of the fowl is not in¬ 
fluenced b} r the removal of the small stones contained in the gizzard. 

The gizzard pressure, that is, the power of the gizzard contraction, 
also remains the same when the gizzard is without stories. . 

By careful feeding, fowls without stones can be kept alive for months, 
but in the foregoing tests success in maintaining such animals, grain fed. 
in a condition of even, nourishing weight, was not attained. 

The little stones found in the gizzard of the fowl have no share in the 
formation ■ of' egg shell. 

Contribution to the Macroscopic and Microscopic Anatomy of the In¬ 
testine of Gail us ciqmesticsiS) with Special Consideration of the 

Intestinal Villi. 

A. Kruger. Deutsche Tierdrztliche Wochenschrift , p. 112, Hanover, 1926. 

' These investigations dealt particularly with the intestinal villi of' 
poultry , comparing them with those of man, dog, cattle,, sheep, pigs and 
geese. 
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The length of the intestinal tract of gallus domesticus has left nature 
plenty of room for action. The type of food etc. influences the length of' 
the intestinal canal. The length of the intestine, with fully grown fowls, 
varies approximately between 260 and 170 cm. The width of the intestin¬ 
al canal varies likewise. 

The mucous membrane is furnished with villi up to part of the caecum 
from the gizzard to the cloaca. 

Noduli lymphatic! aggregati appear in the duodenum, not in the colon, 
but on the other hand are found in the jejunum and ileum at intervals of 
about 50 cm. 

Noduli lymphatic! solitarii are missing in the duodenum and the colon, 
but otherwise are to be met with in the whole course of the small in- 
testine. 

A further peculiarity is the appearance of structural folds on the mu¬ 
cous membrane of the blind intestine and the colon. 

In the hen, without the width of the intestine being much altered, 
the ileum continues straight through the colon, quite independent of the 
caecum. The blind intestines are blind sacks of the colon, and are in no 
relationship to the embryo. At the entrance to the colon and penetrating 
into it is formed a ring-fold, valvular coil. 

A thorough study is made of the diverticulum caecum vitelli. The 
embryological development of the intestine of the hen is exhaustively 
worked out. The differences in the microscopic formation of the villi, and 
folds are brought into great prominence. The form and size of the villi 
vary considerably in the different sections of the intestine. They form 
rows of funnels or sluices, which run at an angle of about 20 degrees to 
the direction of the intestine, and wind themselves in a spiral down the 
intestines. 

Has the Pepsin of Poultry the Capacity of Penetrating Vegetable Cells,, 

and what is digested from these ? 

Kruger. Landwi risch a ftlich e Jahrb Holier m Vol. LX I, No. 6 , p. 909. 

The ferments pepsin and trypsin have the capacity of penetrating 
vegetable cells and digesting albumen from them,; fat remains in spite 
of the loosening of the structure of the cell wall in the cells. 

In the gizzard of the hen the glutinous cells are not altered by the 
hydrochloric acid of pepsin; only plasmolysis and change of colour are 
shown with fresh vegetable cells. The peculiar proteolysis takes place 
first in,the intestine, after the food has been previously mechanically reduced 
in the gizzard. Fresh cells of elodea, grass, lettuce and cabbage appear 
digested uninterruptedly in the excrement. Glutinous cells of oats and 
wheat are often thoroughly digested, or considerably decomposed ; by pre¬ 
vious kibbling of the grains, the digestion can be carried still further, 
indeed starch appears in the residue ; cooking the grains reduces the 
digestion of the glutinous cells. 

What this amounts to in practice is that poultry is capable of preparing 
vegetable cells in a mechanical way for the penetration of the gastric jui- 
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ces ; pulverizing or cooking of the grains can be done without damage. 
The albumen contained in the grain fodder is to a great extent digested from 
the cells and resorbed, the fat, so-called, of the cells remains in the cells and 
escapes resorption. 

Coccidiosis of the Rabbit or Big Belly Disease, 

Dr. Em. Leymen. Federation Nationale des Societes d’ Aviculture Mini¬ 
stry of Agriculture. Brussels, 1926. 

An interesting paper on coccidiosis of the rabbit. Description of 
coccidia, of symptoms of the disease, prophylaxis and a type of hutch in 
which the excreta are automatically removed after their ejection, so doing 
away with the necessity for litter to which the excreta always remains 
adherent. 

Avian Plague. 

Em. E'Eynen and R. Willems. Annales de medicine vetcrinaire, Brussels, 
Dec. 1925. 

A very interesting paper on avian plague dealing with the history of 
this disease and giving very fine illustrations. 

In Belgium Dr. Leyman noticed the disease on the 30th May 1925. 
It had broken out following a purchase of foreign pullets. 

The disease made considerable ravages. The infected bodies had been 
thrown into the la Nethe river and had contaminated the drinking water. 
With the object of controlling the importation into Belgium of foreign poul¬ 
try affected with contagious diseases, a Royal Decree of the xSth October 
ordered the controlling veterinary officer to send the bodies found in the 
crates to the laboratory in order to diagnose the cause of death. Mean¬ 
while the poultry remained in quarantine. 

As a result of the new regulation on three occasions a diagnosis of 
“Avian plague ” and twice a diagnosis of “Cholera” has been given out of 
six despatches of dead poultry found in the crates at the import offices, and 
on that account this poultry has not been allowed to enter the country. 

The Poultry Industry of Wales. A Survey of Stocks, Methods and Prices. 

J. Morgan Jones. Agricultural Economics Department. Aberystwith 
1925. 

This booklet of 30 pages gives information, which explains many of 
the reasons why the poultry industry has not made greater progress in Wales, 
where the small farm conditions are generally found to be most favourable 
to its development. 

The relative production, save in the case of geese, is much lower than 
in England. Experience has proved that the bulk of producers if left to* 
themselves will take few, if any, measures to ensure the marketing of fresh 
eggs. 
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Vitamin A Content of Fresh Eggs. 

Murphy J. C. and Breese Jones X>. (Bureau, of Chemistry U. S. Bep. of 
Agriculture). Vitamin A Content of Fresh Eggs. Jnl. of Agricultural Re¬ 
search , VoL XXIX, No. 5, pp. 253-257, 4 fig. bibl. Washington B. C., 1925. 

Feeding experiments have shown that in 0.50-0,75 g. of new laid egg 
a sufficient quantity of vitamin A is given to allow of the normal growth 
of young rats. A smaller quantity (0.25 g.) was shown to he sufficient 
to cure advanced cases of Xerophthalmia. A. F. 

■Contribution to the Question of the Injuriousness of Steeped Corn as 

Poultry Food. • 

NrEBER, Care. Dissertation of the Tierarztlichen Hochschule Berlin, 
p. 9. 1925. 

First feeding experiment with steeped grain. 

4 series of tests, each with 10 hens, the duration of test being 14 
days. As the medium for soaking there were used Germisan, AZ 3, Sege- 
tam-neu, agfa pickle, Upsulun, Urania seed pickle, Blue stone, Calimate, 
Corbin, Fusel oil, Tillantin B and Tillantin C. 

The quantity of corn administered amounted to 150 g. per head pet 
day. With one half of the animals experimented on, this quantity was 
given from the first day onwards ; with the second half 50 g. were given 
on the first day, 100 on the second, and not until the third day were 150 g. 
given and continued. The hens took all the scattered grain willingly, ob¬ 
viously suffering no disturbance to health. Only the grain steeped with 
fusel oil they took unwillingly the first day of feeding; afterwards they 
got accustomed to it. 

Eggs from hens which had fed on grain treated with corbin had a 
sharp tar-like taste when boiled. 

When feeding with grain steeped in Blue Stone special caution is re¬ 
commended. 

Second experiment with pickling material in Solution : 

Each 2 hens had 2 % and 5 % solutions of germisan, upsulun and ea- 
, limate administered by the throat-probe. The animals died after taking 
about 0,2 g. quicksilver, or about 0.5 g. ehlorophenol-quicksilver, or about 
0.1 g. phenol and 0.0S g. formaldehyde. 

The experiments admit of no conclusion as to the danger of feeding 
other agricultural domestic animals in such a way. The question as to the 
operation of steeped grain on other kinds of fowls, as also on other agri¬ 
cultural domestic animals, requires still further explanation. 

Some new Facts regarding the Grafting of ovaries in the Domestic Cock, 

PEzarT, Sand and CaridroiT. Camples rend,us des Seances de la Saddle 
de Biologic, VoL XCIV, No. 8, p. 520, 1926. 

From 3 cases it results that the survival of ovarian grafts made in 
the cock may last several years during which the bird remains fertile and 
•endocrinian. 

Agr. ing . ' ■ ■ ' 


12 
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Moreover the evolution of the follicles does not present any real an¬ 
omalies when the ovarian tissue is transferred from the hen to the cock, 

Lastly in one case the duration of the transplant was obtained in spite 
of the presence of the testicular mass of the bird operated on, that is to say, 
under conditions which we usually consider as very unfavourable. 

Studies on Poultry Plague. 

Dr, W. PfennenoER and Dr. B, Metzger. ScJmeizer Archiv fur Tier hail - 
kunde t Zurich, p. 2. January 1926. 

In the year 1925 there was a considerable outbreak of poultry plague 
in Switzerland. The circumstances are evidently connected with the im¬ 
portation of poultry from Upper Italy, where In the previous spring and 
summer this epidemic spread very greatly. 

Cases of natural and experimental poultry plague are described in 
detail. 

Poultry Diseases Again. 

Journal of the. American Veterinary Medical Association, Vol. LXVIXI. 

No. 5 p. 543. February 1926. 

All of the papers of this number are devoted to avian diseases, which 
are dealt with in the following. articles : 

Fowl Pest in the United States by J. K. Moheer, Washington. 

Fowl Pest by E. Stubbs, Harrisbury. 

Infectious Bronchitis of Fowl , by J. K. Beach, Berkeley. 

The etiology of this disease has not yet been determined. It is really 
transmitted to healthy fowls by the introduction Into the trachea of ma¬ 
terial from the trachea of an affected fowl. 

Chicken-pox virus is sometimes present in the exudate of the larynx 
and trachea of diseased birds. The importance of this virus in the etiol¬ 
ogy of the disease however is not definitely determined. Lesions very 
similar to those of infectious bronchitis were produced in one of two fowls 
inoculated by the introduction of chicken-pox vims into the trachea. 

Avian Haemorrhagic Septicemia by J. W. Patton. 

Studies on Salmonella pull-arum, by E. Rebrassier. 

Conclusions (1) In the identification of 5 . pull. it is essential in addi¬ 
tion to studying its special morphological characteristics, to ascertain its 
fermentation activities in dextrose, mannite, lactose and maltose. 

(2) There exists an interagglutinability between S. pull , and other in¬ 
testinal organisms. It is not safe, in applying the agglutination test for 
S. pullomm infection to use a litre lower than i-aoo. 

(3) The results obtained in the interagglutinability of E. sangmnana 
aod S, pullomm Indicate that the agglutination test for the latter is not 
specific, as serum from E. sanguinaria has a high agglutinative titre for 
S. pullomm antigen, 

, (4) It is evident that' the blood of chickens normally contains agglu¬ 
tinins for S. pullomm , The normal agglutinative titre is 1-10. 
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(5) The so-called pseudo-agglutinations in the application of the macro¬ 
scopic agglutination test for S. pullorum infection can be controlled by use 
of antigens which have no phenol added as a preservative. 

Neuritis in chickens by L. P. Doyee. 

Summary : In this disease we have a definitive affection of the nervous 
system which usually produces recognizable gross lesions. The nature of 
the specific cause is still obscure. Injection and feeding experiments gave 
negative results during the periods of observation. 

Studies in transmission of bacillary while diarrhoea in incubators, by 
Hinshaw, Upp and Moore. 

B. Aertryche infection in canaries and parrots by T. K. Beaudette. 
B. Aertryche as the etiological agent in a disease affecting squabs by 
T. K. Beaudette. 

Plan for handling avian Tuberculosis, by T. E. Munce. 

An Oubreak of Fowl Cholera by A. K. Gomez. 

Poultry World Animal 192<i. 

The Poultry Press Ltd . Link House, 54 Fetter Lane. London E. C. 4. 

A very interesting book with good illustrations and a long list of ar¬ 
ticles by specialists. It contains the following articles :— 

The Poultry Yard, Month by Month, 

Leg Colour and Quality in Exhibition Stock. 

Buttercups in the Backyard. 

The Old English Pheasant Fowl. 

The Sussex Fowl. 

Hygiene and disease. 

The Black Minorca. 

The Beautiful white Plymouth Rock. 

The early Baby chicks. 

Feeding for Eggs. 

Growing the laying Pullets. 

Tuning up the Poultry Runs. 

Pullets on free range. 

Whence comes the Chick ? 

The Management of Poultry .during Hot Weather. 

Turkeys as farm stock. 

When the eggs begin to fail. 

Which are' the best layers? 

Keep down the red Mite. 

What sprouted oats mean to the egg producer. 

Growing healthy chicks. 

Milk as Food for 'chicks. 

A complete Treatise on Aviculture. 

V. Pueincks Eeman, Brussels. Chasse et Peche. Avenue de la Toison 
d’or. 1922. 

A monograph on the principal breeds, giving to breeders special know¬ 
ledge for acquiring the best breeding birds and information on breeding so 
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as to obtain the best results. A book with, very fine coloured illustra¬ 
tions. 

Poultry Breeds illustrated. 

V. Pulincks-Keman. Chasse et Pec he. Brussels, 1924. ' 

This third edition gives, in addition to all the standards of the breeds 
represented, a description of breeds which have recently come into favour 
with poultry breeders. 

In a large number of pictures the artist has not confined himself to 
drawing the sketch of the bird represented, but has indicated the principal 
details of the markings and patterns. 

Contribution to the Digestibility of Albumen in Poultry. 

REATz. Arbeiten der Lehr- und Versuchanstalt fiir Cefliigelzucht, Halle 
a. d. Saale Crollwitz, Prof. Dr. Romer. Deutsche Landwivtschaj Mi eh e Geflu- 
gelzeikmg , 28th year, No. 46, 13 August 1925. 

Kellner established the prime importance of the digestibility of feed¬ 
ing material dealing only with cattle, Lehmann with pigs. Poultry condit¬ 
ions were not much considered. Experiments in food assimilation 
poultry did not take place until the end of the last and the beginning of 
this century, when undertaken by Lehmann, Voltz, Dietrich, and 
especially Lossl. Figures of digestibility of a few foodstuffs ; 


According to Reli-ner for large 

cattle 

According to I.ossx. for poultry 

Wheat . ... 

. . So % 


26.67 % 

Maize. 

• 83% 


24.10 % 

Barley. 

• 77 % 


14.92 % 

Oats. 

• 79 % 


18.64 % 

Soya Beau ........ 

* 94 % 


36.05 % 

Fish-meal. 

• 92 % 


91.90 % 

Meat meal. 

• 97 % 


82.35 % 

Experiments on the digestibility of albumen 

with shredded oats, dry 

yeast and dry buttermilk with fowls : 




The oats albumen shewed. . 

. 

36.12 % 

digested 

The dried yeast albumen . . 


42.68 % 

» 

The dried buttermilk .... 


74.66 % 

» 


Dried yeast and dried buttermilk did not prove so digestible for 
fowls as fish-meal and meat-meal 


Type and, Size of Fowls (Italians, Brahmas and Game-birds). 

Richardsen. Deutsche Landwirtschaftliche Tierzucht, No. 2, p. 4, 1926. 

In judging the illustrations of animals made to show individual breeding 
performances,, especially for the continuous determination of the status of 
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the breeds, in various spheres, in the technical journals, which are used in 
all directions and accessible to all breeders, the observer can only satisfact¬ 
orily grasp the type. In particular, type builders, without numerous 
particulars regarding the sizes and weights of the animals concerned, can 
only imperfectly realise their object. 

The second Annua! International Poultry Blue Book* An International 

Summary of Egg-laying Contests of the World; during the Con¬ 
tests Year 1924 - 1925 * 

W. E. Robinson. The Edward F. Hartmann Co. Springfield, Illinois, 1925. 

To make egg laying contests valuable there must be opportunity for 
intelligent comparison. This can be accomplished only by standardisation. 
Canada has set the pace and it is to be hoped that all other countries will 
conform. Housing, rations and management can well be left to each con¬ 
test and would in effect bring about a contest of contests. 

The rule is followed of reporting the best 20% of the pens and an equal 
number of best hens without reference to breed in each contests. Also 
a report is made of the best pen and best hen of each breed not having 
a representative among the high producers. 

Experiments on Close Inbreeding of Poultry. 

Prexxn von ScheEXNXTZ. Deutsche Landwirtschaftl. Geflugelzeihmg , No. 44, 
1925. 

Six strains were examined for brooding capacity, mortality, growth, 
egg production, maturity and propagation. The following results were 
arrived at: — 

(x) Brooding capacity : By inbreeding the brooding capacity declin¬ 
ed in all 6 experimental strains. The brooding capacity of the parent stock 
amounted to 79 % ; after 3 generations of brother-sister inbreeding it was 
onfy 22 %. 

2. Mortality : Inbreeding probably increases not only the mortality 
of the young stock but also that of the older stock. The reason is in general 
the smaller life capacity, partty also the great reversion to ancestral ill¬ 
nesses, and an increase of hens showing the results, of recessive inherited 
factors of specific abnormalities, such as prolapse of the oviduct, 

(3) Growth : The rate of growth sank both for the inbred and the 
control chickens. 

(4) Egg Production : Yearly produce of the parent strains 152. 
In the first generation of the brother-sister inbreeding there was a decline 
in productivity in all the 6 strains, about 57% of the average of the parent. 
The whiter egg production of the inbred strains sank from 32 eggs in the 
parent generation to 5.7 in the second. With the control animals the win¬ 
ter egg production remained constant at about x8 . eggs. 

(5) Maturity : The close inbreeding caused a great decline of fer¬ 
tility in the case of the mated fowls,, which does not occur in the same an¬ 
imals in the absence of inbreeding; we here encounter a retardation of the 
development of the embryonic life. 
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The economical significance of German Poultry Breeding, 

Dr, G. Schonborn. Berliner Ticrdrztliche Wochcnschrift , p. 159, No. 10, 
March, 1926. 

Until 1900 poultry was not counted in the general census of cattle, and 
was not valued very highly. It is now recognized as of economic importance 
from the State's point of view, and Germany cannot do better than make use 
of American experience, and adapt it to German conditions. The Americans 
have shewn that continued calculations are the starting point in poultry 
keeping. In Germany also a tireless energy is being displayed in the eco¬ 
nomical perfecting of poultry breeding. 

The exact knowledge of American working methods introduced after 
the war, partly by the return home of German-Americans, has had a great 
influence on poultry keeping. The poultry breeder demands protection 
for the home egg trade against foreign dumping. 

The organizations are mentioned which are devoted to the furtherance 
of poultry breeding in Germany. 


Simultaneous Infection of a Bird by 17 species of Intestinal worms, 

K. J. Skrjabin. Comptes rendus de la Societc de Biologic. Vol. XCIV, 
No. 5. p. 307, 1926. 

The writer has up to the present time made 6500 dissections of dif¬ 
ferent birds at the helminthological laboratory at Moscow to enumerate the 
fauna of parasitic worms. He found at Novotscherkassk (Don) in a drake 
killed in .October 1919 the following species of intestinal worms :— 


A. Nematodes . 


1. 

2. 

3 . 

4. 

5 - 

6. 

7 * 

8 . 

9. 

10. 

11. 

12. 

14. 

* 5 * 

16. 

J 7 - 


Schistogonimes varies Br. 1 in the rectum. 
Brosthogonimns sp. Br. 1 in the rectum. 

Metorchis xanthosomus Crzil. 1 in the duodenum. 
BilhorzieMa polonica Row. 5 in the blood. 

Eschinostoma revohdum Trohl. 3 in the small intestine, 
Strigeci gracilis Trohl. 51 in the small intestine. 
Trachophillus sisovi Sky 2 in the trachea. 

Fimbria-Ha jasciolaris , 56 in the small intestine. 
Hymenolepis caremila , 38 in the small intestine. 
Hymenolepis compress'd , 24 in the small intestine. 
Hymenolepis anatina , 2 in the small intestine, 
Hymenolepis collari$ J 3 in the small intestine, 
Amidostomim anseris, 3 in the cuticle of the gizzard. 
Echinuria uncinata , 16 in the tumours of the ventricle, 
Teirameres pisipinus , 7 in the ventricle. 

Capillaria anaiis , 3 in the caecum, 

Polymorphus minutus , 4 in the rectum. 


I11 all 251 specimens. 
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Which breeds of poultry in their present standard form ensure high 

egg production ? 

vSwEERS, RECKHARDT, ULRICH, ROMER, WEINMIEEER, JESS, WlENINGER, 
Meykr, Deutsche Landwirtschafiliche Gefliigelzeitung , No. 18, 1925. 

The laying type demands of a hen in the first place a roomy body. 
The breast and egg area should therefore be deep, the back be horizontal, 
and not fall towards the hind part. In the laying type the distance of the 
pelvic bones from the breast-bone, and of the pelvic bones from each other 
is wide, in the useless type on the contrary it is short. In Germany the 
following have proved the best layers : American Leghorn, followed by 
Rhinelanders, particularly where the hens possess a good laying build and 
consequently guarantee a good output, then the Westphalian “ Totleger ” 
whose producing form, in spite of the sporting breed, still remains true to 
type. Brackets and Moewen are already too easily bred, Wvandottes have 
suffered loss in laying capacity through too much crossing with game birds. 
To-day two directions of breeding stand out, namely, the game type, ball 
shaped, similar to the Orpington, and the useful type with slender but 
nevertheless deep carcase. Rhode Islands and also Sussex to some degree 
have shown themselves to be good layers. Orpingtons have altered con¬ 
siderably through climatic influence in East Prussia, having become lighter 
and similar to Rhode Islands. 

On the Agglutinative Relationship of Hen Typhus Bacilli towards Human 

typhus Bacilli. 

Gxichi Takayanagi. Centralblatt fur Bakteriologie , I Section Original* 
Vol. 98, No. 1-2, 1926. 

Summary , 

(1) Hen typhus, bacilli agglutinate very strongly in typhus serum, 
often up to titration. 

(2) Still, it was observed that amongst many typhus sera, there were 
some which hen typhus bacilli could not agglutinate. 

(3) Typhus bacilli agglutinate in hen typhus serum as strongly as 
homologous bacteria. Nevertheless I found amongst typhus species some 
which would not agglutinate in them at all. 

(4) If animals were previously treated with the first species, then sera 
were obtained which influenced hen typhus very strongly, up to titration. 
On the other hand, sera were obtained which did not affect hen typhus ba¬ 
cilli at all, when rabbits were previously treated with the latter species of 
typhus bacilli. 

(5) When during the immunization of rabbits with typhus bacilli, 
hen typhus bacilli were examined often for agglutination, it was seen that 
hen typhus bacilli react more strongly at the beginning of the immuniza¬ 
tion in comparison with the main agglutination than at the end, 

(6) Consequently, I may well assume that the above observed fluctua¬ 
tion of agglutination of hen typhus bacilli in typhus sera is caused on the 



912 


INTERNATIONAL ASSOCIATIONS 


one hand by the individuality of the typhus bacilli species, and on the 
other hand by the method of immunization. 

Poultry Notes, 

Alfonso Tuason. The Government of the Philippine Islands. Manila, 
1924. 

One of the most important reasons why the Philippine chicken is 
of small size, a very poor layer, and lacking in uniformity is the fact that 
good fowls are not selected for breeding. Tuason here gives his pamphlet 
hints for the improvement of poultry keeping. He describes selection 
of male and female birds, proper feeding, etc. These points are especially 
valuable for the tropics. A short description of the most common di¬ 
seases and some good drawings are also given. 

Research on the Prevention and Treatment of Diphtheric Variola 

in Birds. 

M. Y. VERGE. Revue Generate de Medecine Veterinaire, Toulouse, Vol. XXXV, 
P* 65. 

Avian diphtheria, contagious epithelioma and oculo-nasal catarrh 
are all the same disease and are caused by a single ultra-virus. The virus 
can be cultivated in vitro in symbiosis with the cellular elements. It is 
therefore a cytotropic virus which has an elective affinity for tissues derived 
from, the ectoderm :— skin, nervous systen, buccal and nasopharyngeal 
mucous. 

An intrinsic pathogenic value had for a long time been attributed to 
secondary germs, but an experiment of Vallee and Carre shows in fa¬ 
vour of the process that reproduction was able to bring about. These 
writers indeed have noted that a culture of staphylococci is capable of ab¬ 
sorbing aphthous virus, and being then inoculated on a new and sensitive 
snbject the culture gives foot-and-mouth disease. That fund ament al 
experiment throws quite a new light on the pathogenesis of infectious di¬ 
seases. At least it shows our previous errors in attributing to a visible germ 
a pathogenic value which did not really belong to it. The writer has never 
encountered a natural immunity, though birds cured of the disease have 
acquired a real and lasting immunity. 

The immunity as in other neuro tropic cctodermoses proceeds by stages. 
Sometimes the immune organism behaves as a germ carrier. 

The neuro-vaccine may grow in the testicle, the ovary and more ra~ 
raly the lungs at a time when the skin and the brain have already acquired 
a refractory condition. The immunity conferred by the disease lasted in 
the experiments for at least' a year. The writer has searched for the pre¬ 
sence of anti-bodies in the blood of fowls vaccinated or cured of the natural 
disease. It was impossible to prove the presence of anti-bodies. Verge 
took for virus intended for the preparation of vaccine the variolic nodules 
and combs taken from young cocks experimentally infected' by virulent 
inoculation in the axillary vein and virulent smearing of both sides of the 
comb previously scarified. 
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The tumours are pounded and the emulsion is filtered and the' filtrate 
is added to a phenic solution. The vaccine is injected intra-dermicaUy or 
under the skin of the wing. 

Immunity begins towards the 17th day following vaccination, it is 
firmly established from the third week and lasts at least ten months. 

During the season 1924-1925, 50,000 doses of vaccine were delivered. 

The treatment of sick birds requires repeated vaccinal inoculations : 
the fowls getting the vaccine every 4 or 5 days until cured. 

The vaccine acts therefore not only preventively but also curatively. 
It constitutes an excellent method of treatment and enables a number of 
birds to be saved which could not otherwise be cured. 

Codliver Oil Feeding, 

Von VERSBN. Deutsche Landwirtschaftl. Geflugelzeitimg , No. 42, 1925. 

Four weeks before the moult was due, codliver oil was given in capsule 
form. The plumage was very quickly shed, the health was very good dur¬ 
ing moulting, laying capacity was not interrupted, the new growth of fea¬ 
thers took place very quickly. The winter production of eggs increased. 
During the rearing season in the spring however moulting again took place, 
as the doses of codliver oil were not given. After the introduction of cod- 
liver oil feeding, moulting ceased immediately, and laying capacity began 
again, Fully grown animals receive at most 1 g. per day ; more causes 
disturbances in the organism, encourages moulting in spring, and has 
disadvantageous effect on breeding results. 1 g. acts very favourably 
on leg production, breeding, growth and health of the chickens, power of 
resistance and proof against the weather. It is best to give chickens 14 
days old 1 g. for 20 animals, after 5 weeks 1 g. for 15 animals, and so on. 
Appearance, especially in. the matter of glossy feathers, is much improved 
by codliver oil feeding. Emulsion is not recommended on account of 
harmful admixtures. 

The Sussex. 

CXBM Watson. The Feathered World . London, 1926. 

An excellent brochure on the Sussex by Mr. Clem Watson who is 
secretary of the Sussex club. The book deals with the subject from the 
present-day breeder's point of view, and the varieties are taken systema¬ 
tically, dealing with Light, Red, Speckled, Brown and Buff Sussex. It 
contains a detailed description of the standard, illustrated with some plates 
of feathers and numerous photographs. It gives much general information 
on mating for the benefit of the beginner and is a standard work upon the 
breed. 

Investigations Regarding Form of Body and Laying Performance. 

Weinmiller, Dissertation, Technlsche Hochschule. Miinchen, 1924. 

287 animals of various light breeds were measured, and 12 indices 
drawn up, and these brought into relation with the laying performance. 
The results were as follows : 
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A. With light breeds. 

1. Animals with relatively deep and wide breast, and animals, 
which in comparison with their total size possess long carcases, represent 
the best layers. 

2. Animals with comparatively long breast-bone ridge, and great 
distance of the end of the breast-bone ridge from the os pubis, are good 
layers. 

3. Great distance of the end of the breast-bone ridge from the os 
pubis, considered by itelf, is no sign of good laying performance. 

4. The distance of the two ends of the os pubis from one another 
should amount to about a third of the width of the carcase of the animal. 
Animals with a smaller distance are bad layers; the exceeding of this smal¬ 
lest measurement has no connection with an increase of output. 

5. The length of the lower part of the leg and ankle has no rela¬ 
tion to the output. 

B. With heavy breeds correlation between the measurements of the 
skeleton and the laying performance cannot be recognized. 


Communications . 

Poultry World Congress. International item for the Press. — 
Doctor AnwiN Pappenheimer pathologist of the College of Physicians and 
Surgeons of the Columbia University, known internationally as one of the 
greatest authorities on paralysis of man and animals, has promised to present 
a memoir at the World Poultry Congress which will be held at Ottawa from the 
27 July to the 4th August 1927. Among other eminent men of science who will 
present memoirs are Doctor E- 33 . Tysser of the Division of comparative 
Pathology, Harvard Medical School, an authority on diseases relating to pro¬ 
tozoa. Doctor D. P, Kaupp of the College of the State of North Carolina, the 
pioneer of avicnltural pathology in America ; Doctor B. J. C. te Hennepk Jzn. 
of the State. Serum laboratories at Rotterdam, Holland, a famous European 
authority on poultry diseases; Doctor Crew of the University of Edinburgh, an 
authority on breeding. The Board of Agriculture for Scotland has announced 
that three official delegates wall be chosen to be present at the coming Congress. 
Mrs Ma.ci vEr a member of the Board will present a work on <f Poultry breeding 
for women ” Mrs Maciver is a, great poultry enthusiast and will be eminently 
competent to deal with this important question. 

The Spanish Government lias accepted the Canadian Government’s invita¬ 
tion to take part in the Congress and an imposing national Committee has been 
appointed. At the head of the Committee is Excmo. Sr. Professor Don Sal¬ 
vador Ca$TELLO, founder and Director of the Royal School of Aviculture of 
Spain, who was President of. the Executive Committee at the second World 
Poultry Congress held at Barcelona in 1924. His colleagues will be Don Igna¬ 
cio Victor CXario y Soudan, Director of the School of Agricultural Engineering 
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Barques de Casa Pacheco, President of the Poultry section of the General 
Society of Animal Husbandry of Spain; Don Zacarxas Salazar, Professor 
of Zootomy and animal Pathology at the special School of Agricultural En¬ 
gineering, Don Enrique Peres Villamil, Secretary of the Exhibition of the 
World Poultry Congress at Barcelona in 1924; Don Pedro Rabqrde Bgxs, 
Secretary of the World Poultry Congress at Barcelona. 

The Consul General of Finland in Canada, M.'A. Rananheimo, will re¬ 
present the Government of his country at the Congress. In acknowledging 
receipt of the invitation to take part in the Congress the Government of Fin¬ 
land made allusion to the great importance of the Congress for demonstrating 
the various phases of world development of poultry keeping. 

In accordance with the wishes of the Government the Central Committee 
of Aviculture of Poland is organizing the participation of that country in the 
World Congress. Dr. Stepan Kopec of the Institute of Agricultural Research 
of the Government of Poland, at Pulawy, and Professor Maurice Trybtjlski, 
of the Warsaw College of Agriculture, are at present preparing memoirs which 
they will deliver at Ottawa in 1927. 
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A gricultural M eteorology . 

601. Causes of drought in North-Eastern Brazil. 

8 . Paxg Perraz, J. De. (Director of the Meteorological Service of Brazil). 
Cansas provaveis das seiias do Nordeste Brasilero. Ministry of Agriculture, 
Industry and Commerce, Directorate of Meteorology, p. 3-30. Rio de Janeiro, 
1925. 

Meteorologically, the problem of the strange annual variations of the 
rainfall in North-Eastern Brazil is of the utmost importance both for stu¬ 
dents of meteorology in that country and those outside it. The disastrous 
droughts which alternate in an abnormal manner in the zone between 
Bahia and Piauhy are known as an effect whose cause however must be 
attributed to distant zones. For many years the investigation of this an¬ 
omaly of the North-East has preoccupied students of Brazilian meteorology 
and for many years also it has been sought to find some satisfactory solu¬ 
tion of the problem in normal local data. This stated, the writer de¬ 
scribes the mechanism of the formation of rain and, in greater detail, the 
more common and fundamental process based on the theories of Bjern- 
kenes (father and son), of Soeberg and Bergeron, who have shown the 
behaviour of low strata of the air (in cases of local depressions and dis¬ 
turbances) due to their super-saturation. According to the unanimous 
opinions of meteorologists the direct cause of rain is adiabatic cooling. 
The writer explains the three cases (fig. 1,2,3) which occur most frequently, 
the first of which is common throughout Brazil. In the first case, the moist 
currents are obliged to rise when they meet with a mountain, being cooled 
by expansion and therefore lightening themselves of aqueous vapour which 
they can no longer hold. The second case takes place by the rising of a 
warm moist current in consequence of the arrival from below of a cold 
current. In Brazil this occurs on occasions of irruptions of anticyclones, 
when cold winds disturb the super-saturated surrounding atmosphere of the 
depressions. The third case relates to a warm moist current overlying 
cold air. In Brazil this is found in the region of the extreme south, in 
special conditions of vertical movements, connected with systems of low 
pressure 
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After some consideration of the previously mentioned cases, the writer 
examines the pluviometric map of Brazil (fig. 4), observing first of all 
that, generally speaking, its distribution has the usual characters. The 
greater rainfall coincides, as is seen, with elevations or with the zone sub¬ 
ject to the equatorial pluviometrical regime, while the low coastal zone with 
heavy rainfall of the whole Atlantic littoral of Brazil is notable. The 
factors of some regions are then investigated, the 'writer insisting specially 
on B JERKENENS and Soebergergs theories regarding rainfall due to conv¬ 
ection currents. Now, what the two Norwegian meteorologists adopt to 
explain the local rains (“ dev veras ”) in Norway, due to phenomena of 
vertical convection, the writer considers to be the great and principal 
factor of the rainfall of North-East Brazil, manifesting, however, its own 
influence in other regions also. The writer then maintains that the dry¬ 
ness of the North-Eastern region depends on the vertical gradient of tem¬ 
perature of the atmospheric mass of those regions, affirming that modi¬ 
fications of that gradient are connected with modifications in the cold 
higher air. The demonstration, supported mainly by aerial soundings 
of the aerological stations of Cuyaha and Franca, tends to connect the 
problem of the rainfall of the North-East with the trajectories of anti¬ 
cyclones , by which, these being absent or passing much further south, 
there would be a notable scarcity of rainfall. 

Various questions arise relative to the causa causantm that is to say 
to the reasons of such modifications in the atmospheric circulation, across 
the South-American continent, but it is not possible to satisfy the many 
questions which arise on this point, as they are connected with and depen¬ 
dent on problems of world wide meteorology. To solve in a satisfactory 
manner the problem of drought in North-Eastern Brazil, it would be neces¬ 
sary to discover the reason of the absence or deviation of the anti¬ 
cyclones ; this being done, it will be very easy to foresee the dry periods. And 
the writer, who energetically and most competently directs the Brazilian 
Meteorological Service, is confident of obtaining this result, when, the nat¬ 
ional system extended and the indispensable correlations between the ob¬ 
servations of the whole world (desired and already requested in various 
meteorological conferences) obtained, it will be possible to deduce in ra¬ 
pid synthesis the mechanism of the atmospheric ' circulation of the whole 
globe and follow its progress and variations, deducing the factors which can 
be applied to all branches of civil activity. A. F, 


602, Solar Radiation Recorders, 

Hames W. B. (Soil Physics Department, Rothamsted Experimental Sta¬ 
tion). Quarterly Journal of the Royal Meteorological Society , Vol. 51, No. 214, 
pp. 95-100, 2 fig. London, 1925. 

The author gives a brief outline of the results obtained by a compar¬ 
ison of the radiation records at Rothamsted. The different apparatus 
in use in most stations do not give comparable results, which constitutes 
a serious obstacle to the systematic study of radiation, the key-stone of 
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meteorological science and of its practical applications. Hence, the 
comparative stud)- undertaken at Rothamsted forms a valuable contri¬ 
bution. Wilsons radio-integrator and Campbell-Stqice's Helio-pliano- 
grapli have been used for many years but only since 1921 lias it been 
possible to establish averages and to discuss data. In 1921 the Physiol¬ 
ogical Plant Institute of the Imperial College established a Callendar and 
the results given by this apparatus were considered the base for compar¬ 
ison with others. Campbeil-Stoke’s helio-phanograpli is too well known 
to need description. Wilson’s radio-integrator is formed by two con¬ 
nected bulbs of empty glass, one of which contains coloured alcohol and 
remains in the sun; the other lower one is however protected on all sides. 
The sun’s rays falling on the first bulo cause distillation of the liquid into 
the lower tube which is properly graduated. The volume of the liquid 
thus obtained gives the total measure of the radiation encountered. The 
Callendar apparatus has a receiver formed by two platinum resistances 
contained in a glass tube. They are rolled up over a horizontal strip of 
mica and one of the resistances is blackened. The whole thing acts as 
the resistance thermometers ; the changes of temperature being deter¬ 
mined by the quantity of radiation received. The first resistance absorbs 
the whole radiation while the other reflects it entirely. * 

A continual registration is obtained by connecting these resistances 
by a Wheatstone bridge to a .self-registering duly standardised system. 
In the diagram (fig. 123) the data yielded by the 3 apparatus since 1 April 
1922 are given for each week. The daily data were always from sun¬ 
rise to sunset. The study made on the Callendar being the only one 
absolutely self-contained, it became necessary to use certain conventions 
for reading the other instruments. A factor was therefore given for use 
in reading each apparatus so as to obtain from them all the same value 
during a given period of intense radiation (clear summer weather). As 
may be seen by the diagram, 'Wilson’s radio-integrator gives much higher 
results during the summer than at any other time and much lower results 
during the winter. The hours of sunshine taken as a base of the whole 
radiation give on the contrary far higher results during winter months, 
owing to the fact that an hour’s sunshine is given the same value irres¬ 
pective of the time of day or year. Dr. Angstrom has always used a very 
simple formula for calculating the effective whole radiation in view of 
the hours of sunshine namely : Qs ™ Qo (.25 y- .75 S). 

S shows the relation between the present power of sunshine hours 
and its possible maximum for a fixed period of the year. 

Qo shows the maximum of the radiation for a clear day and 

Qs the required value of the whole radiation. 

Angstrom judged this .formula very suitable when the data were 
taken (at Stockholm) for a period of at least one month. Without any 
change it was applied to the data taken at Rothamsted and the follow¬ 
ing table shows its precisions. The numbers express the difference in per¬ 
centage; between Qs as it wvas noted with the Callendar and Q$ as it was 
noted with the above mentioned formula. The table. gives the results of 
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a whole year with some extra values taken from some months of other 
years. 

January =--17. 

February = 15. 

March = 18. 

April + 4 — 13 + 9. 

May — 11 — 11 — 5. 

June + 5 — 12 — 5. 

July— 9. 

August — 15. 

September — 8. 

October — 1. 

November O + 22. 

December — 9 + 22. 

The total variation agrees with that found by Angstrom. An examina¬ 
tion of the above table shows that the general tendency of Angstrom’s 
formula is to give too small values to the Rothamsted figures. 

Wilson’s radio-integrator is held to act with an equilibrium approx¬ 
imating to that of surrounding objects. When a quantity of heat d Q 
is received by the higher bulb in a d l and T 1 and T o time the tempe¬ 
rature of the bulb and of the surrounding objects is respectively : 

d Q = l d z& + A (T i 4 — T o 4 ) d l 

in which the first term gives the quantity of calories used for evaporating 
a weight dw of liquid and the second term the quantity lost by irradiation. 
Given that the volume of the distilled liquid has to be a direct measure of 
the radiation received the second term might be neglected. But this 
cannot be a likely case because the difference of temperature (and therefore 
ot the steam pressure) between both bulbs is a necessary condition for the 
distillation of the liquid from the first into the second bulb. 

The lower bulb may be considered to have the same temperature as 
the surrounding objects. For the purpose of experiment, three days of 
the same month were chosen for obtaining a low, an average and a high 
radiation value. 

Calculations were made from the Callendar data and the dimensions 
of Wilson’s bulb on the volume of alcohol that ought to have evaporated 
daily if there had bear no losses. The values obtained were respectively 
16 5= 8 and 3 times the volume collected in Wilson’s radio-integrator. 

We can therefore conclude that the loss by irradiation is always con¬ 
siderable but especially so when the quantity submitted to irradiation is 
smaller. 

This seems at first nonsensical because the difference in the steam 
pressure that causesthe distillation of the liquid ought not to follow so 
quickly on the increase in the change of temperature as the loss due to 
irradiation. But we must not forget that at high radiation values the 
objects surrounding the bulb remain warm while the bulb itself is cooled 
by the evaporation in it which is always noticeably inferior to the loss by 
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irradiation. The dissipation of the heat in the alcohol contained in the 
lower bulb becomes on that account a very important factor. 

A correlation diagram shows that Wilson’s radio-integrator can give 
quite valuable measurements in comparison with those obtained with Cal¬ 
endar's apparatus. The curve traced is a parabola having the following 
equation : 

C = 1057 y r w 

in which C is given b}*- the Callendar’s instrument in joules per cc and 
W by Wilson’s radio-integrator in cc. 

On the whole, although new elements may displace the above mentioned 
data of comparison — especially with average temperatures given for longer 
periods — and despite the objections raised against its data as being im¬ 
possible to compare with those given hy other instruments of the same sort, 
Wilson’s radio-integratior is obviously in good enough agreement in its 
data to the Callendar. Considering its great simplicity and the exact¬ 
itude of the observations obtainable with the correction formula, this is 
an instrument that deserves to be better known and used especially in 
the ecological stations where the study of solar radiation becomes day 
by day more important. A. Ik 

■603. Transmission of meteorological-agricultural data by means of 

radiotelephony 

Sanson, J. Telephonic sans £1 et previsions agricoles. La Vie Agricole el 
Rurale , Vol. XXVI, No. 13, p. 209-211. Paris, 1925. 

Radiotelephony apart from its other uses has become a powerful 
means of rapid diffusion for meteorological news which may be useful to 
agriculture. It is already three years since the Ministry of Agriculture in 
France, in view of the progress made both in the field of meteorology and 
that of radiotelephony, recognized that it ought to be utilized in the field 
of practical agriculture. Consequently, in a circular to the Prefects, the 
Ministry itself intimated that consequent on news coining in from all parts 
of Europe four times a day to the Central Bureau of Meteorology, the 
latter was in a position to send out probable forecasts valid for the follow¬ 
ing 18-24 hours. Four times daily the Eiffel tower, at stated hours, sends 
out a message which can be picked up within a radius of 500 km. by 
all stations provided with a galena receiver. Having received the message, 
the telephone station, to diffuse the details, makes use of a bell adopting 
conventional signals. Three strokes indicate rain, six frost, ten a storm, 
a hurricane or hail. The absence of signals indicates that no change of 
weather is expected. One of the most effective provisions for the prac¬ 
tical diffusion of this method, the multiplication of radiotelephonic receiving 
apparatus, has been the suppression of the fiscal tax so that a farmer now, 
with the greatest ease and a minimum of expense, is in a position to 
prearrange work and all other cultural practices on the basis of weather 
reports which are transmitted to him. It is needless to stress the economic 
advantage. Moreover, the installation and utilisation of a radiotelephonic 
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station does not require any special knowledge and is very eas3? to set up. 
It consists of three parts :— (a) An antenna ; (b) a receiving apparatus (de¬ 
tector and electric listener) ; (c) an earthing arrangement. The article in¬ 
dicates the processes generally used for the construction of a despatching 
installation, enlarging especially on two types of antennae internal and ex¬ 
ternal, the latter commoner than the former ; it also indicates the parts 
of the receiving apparatus :— detector with, crystals and valves with three 
electrodes. Finally it gives a brief explanation on earthing. A. P. 

604. Botanical Analysis of Cultivated Pastures. 

F;wngb0 M. Mcldinger fra Nurges Landbrukshmskole, Nos. 2-3, pp. 113- 
145,'tables 4, bibliography. Oslo, 1925. 

The importance is evident of judging the value of a pasture from a nu¬ 
trition point of view, the obtaining of information as to .the quality of 
the herbage, and for deciding 114)on the best cultivation treatment of a 
grazing land. 

Such investigations are carried out by means of a botanical analysis, 
and many methods have been tried, the most successful of which is that 
of Prof. Lende-Njaa, devised in 1923, which estimates the percentage of 
the different plants of the crop. 

The great advantage of the method is that it is quick and sufficiently 
exact, and, that it controls and trains the estimating ability of the invest¬ 
igator. 

Plots are selected, each 0.5 sq. m., the number being in relation to 
the size of the field. Botanical analyses should be made at least once a 
month. 

The exactness of the method depends upon the' estimating ability 
of the investigator, the number of plots in relation to the area, and the 
suitable distribution of plots. W. S. G. 

Agricultural Botany , Plant physiology and chemistry . 

605. A bioenergetic law in plants. 

Terroine, B. P., Trauxmann, S. and Bonnet, R. Loi bioetiergique de la 
formation des hydrates de carbon aux depens des proteiques et des graisses 
chez les vegetaux, C. Id de VAcademic des sciences v. 180, No. 15, p. 1181-1183. 
Paris, 1925. 

During germination in the dark and in distilled water, a process which 
consists almost solely in the formation of cellulose at the expense of the 
reserve of the seed, the gross energy yield varies in proportion to the re¬ 
serve, being high (72 %) in seeds rich in starchy matter (rice), weaker 
(65,%) in those with smaller quantities of starch and larger quantities of 
proteins (lentils), and decreasing to 53 % in seeds composed of a mixture 
of proteins and fats (ground nuts). 

■ Gn the basis of these facts, the conclusion is arrived at that, in the 
seeds investigated, the formation of hydro-carbons entails a considerable 
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loss of energy if it takes place at the expense of proteins, and that it is 
still large, but less so if it takes place partly at the expense of the fats. 
Extending the researches to other seeds, it was seen that there is a general 
law and that the values obtained by calculation are fairly close to those 
obtained experimentally. By which the following law may be formulated 
that, in plants the transformation of proteins into hydro-carbons is accom¬ 
panied by a loss of 35 % of the metabolized energy and that of fats by a loss 
of 23 %; , A. F. 

606.* Contribution to the knowledge of the influence of acidity on the 

growth of plants, 

Nemec. A. and Duciiojst. Prispevek k otazce vlivu acidity na vzeust restlin. 
Zpravy • vljzh, ustacu zemedelskych no. 8, Ministry of Agriculture.Prague, 1925, 

Waterculture experiments made on maize and blue lupin for the study 
of the influence of the nutritive medium’s reaction on the plant lead 
us to tli' following conclusions : the development of plants, cultivated in 
the artificial medium of nutritive solutions, depends on the reaction of the 
liquid, and this is an important factor in growth. 

As the concentration of the hydrogen ions ascends, plants seem to 
show a tendency to accumulate the mineral products in their leaves and 
roots. The optimum reaction of the nutritive surroundings for the growth 
of plants Is ruled hy the stage of development of the plant in question, in 
which the hydrogen ions in the solution play their part. 

If the acidity of the liquid surroundings starts its influence at the be¬ 
ginning of the germination of the seed, the optimum return corresponds to 
a feebly acid reaction of pH = 6.0. Maize plants first raised in normally 
nutritive surroundings and later on, in an advanced state of development, 
put into liquids of varying degrees of acidity, show a maximum growth 
at a higher acidity of pH = 5.1. Finally by letting the nutritive solutions 
of different degrees of acidity act upon the plants when fully developed 
the most favourable growth is shown at a reaction of considerable acidity 
pH = 4.0. Moreover we find that the acidity tallying with optimum growth 
for a lupin grown all the time in the same solution is less — pH = 6—* 
than that for one introduced at a later stage of development -—* pH = 5. 
Whereby we see that the germinating grain is much more sensitive to 
the acidity of its medium than more advanced plants. 

With the progressive development of the maize plant, the optimum 
growth reaction tends towards a,higher concentration of H ions, so that 
the optimum acidity index of grown plants corresponds to a fairly high 
H ion concentration. The reaction of the nutritive medium undergoes 
important changes during plant growth. It is interesting to note that 
these changes tend to force towards or even to stabilize the reaction of the 
nutritive solution at a 1 certain fixed concentration of hydrogen ions. 
However these' changes in reaction only take place as long as the degree' 
of the acidity of the liquid exercises a toxic influence on the organism of 
the plant. 

In short our experiences teach us that the living plant possesses a 
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certain power for regulating the reaction of the medium in which it grows, 
which is able to change an unfavourable concentration of hydrogen ions 
into one more favourable for the growth of the given variety. 

O07. The Relation of Root Growth to Oxygen Supply in the Soil* 

Cannon, W. A. Ecology , Vol. V, No. 4, pp. 319-321. Brooklyn, 1924. 

The writer in making water extracts of soil, considers two factors of 
special importance (in all surroundings and for all species of plants) na¬ 
mely, the temperature of the soil and the quantity of oxygen supplied to 
the roots. 

As is known, a variation of temperature, the other factors remaining 
equal, causes an immediate variation in the amount of growth of the roots. 

Similarly it may be said that variation in the partial pressure of the 
oxygen in the soil air (being low) produces similar results. 

In his note, the author aims at defining two points in the tempe¬ 
rature-oxygen relation of the roots namely: — how an increase and decrease 
of temperature can modify the amount of growth of the roots themselves, 
in the presence of a low partial pressure of oxygen; secondly, the actual 
correlation between the quantity of oxygen required to produce certain 
amounts of root growth and the capacity of absorbing oxygen by soil 
water at a given temperature. Deficient oxygen is a limiting factor of 
root growth at any temperature and in a ratio which is characteristic 
both for temperature and species. For this reason from this point of 
view, an expression which would define the amount of growth in relation 
to temperature and oxygen supply would be very desirable. For this pur¬ 
pose the ratio of growth and the relative growth connected with the two 
factors may conveniently be used. This may be defined as the amount 
of growth observed at a given temperature and in respect of a given partial 
pressure of oxygen (r) divided by a certain amount of growth at the same 

temperature hut in normal conditions of aeration (R) namely 

It has been found that, at least up to a certain degree, the relation 
of growth may be characteristic for a given species. That defined, such 
relation seems to have at least two notable characteristics. In certain 
constant conditions of low pressure of oxygen, its value varies inversely 
with the temperature, while at constant temperature, its value varies di¬ 
rectly w r ith the partial pressure of the oxygen because the latter is small. 
In the few instances which follow from the first of these characteristics, 
it may be noted'that only the temperature varies, further note that in 
all the experiments in which the oxygen is shown in percentage, it is 
understood that the mixed gas is nitrogen and that the reference is to 
volume., 

With Allium Cepa using 1.6 % of oxygen the ratio of growth varies 
between 0.6 and 0,9 at 16 0 of temperature (C.) and from 0.8 to 0.25 at 21 0 , 

Citrus medico, with 2.8 % of oxygen has a ratio of about 1 at 23 0 and 
about 0.6 at 27 0 . 

With Zea Mais , with 3 % of oxygen the ratio is about 0.35 at 17° 
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and about 0.06 at 30 degrees. It was however observed with these,three 
species that the root growth decreased as the temperature increased. It 
is also clear that specific differences exist, as is shown by the reactions, 
between the quantity of oxygen in relation to the temperature. 

Similar reactions were obtained with Opimiia versicola , Ptsum sati¬ 
vum, Gossypium hirsutum and Poteniilla anserina and may consequently 
be accepted as representing the usual relations of the root system. Re¬ 
turning to the consideration of variations in growth consequent on changes 
in oxygen, the temperature being constant, the author mentions the 
following results. 

At 20° with Prosopis vekdina, the ratio of growth is 0.14 with 0.06 % 
of oxygen, 0.33 with 0.8 % of oxygen, and 0.71 with 2.2 % of oxygen. 
Zea Mats at I7°gave 0.66 with 3.6 % of oxygen and 0.98 with r % of oxygen. 

For Citrus sinensis, at 27° the ratio is 0.6 with 0.8 % of oxygen and 1 
or normal with 1.2 % of oxygen. Similar results were observed in other 
experiments, from which it appears that the condition reported is general. 
Two points ma3 r be noted — firstty, diverse relations were established in 
roots with an equal supply of oxygen, when, however, the latter was in 
ver3 T small quantity, in which case as was observed previous!} 7 , there 
may be specific relations. Secondly what constitutes a small suppl} 7 of 
oxygen is purely a relative matter. 

Again, such small quantities of ox 3 7 gen may easity coincide with such 
quantity as the water is capable of holding in solution at various temper¬ 
atures, varying from 15 0 to 30° 0 . A. FA, 

6 :»8. The dispersion of the endosperms of maize. 

Bessenich, Fr. Untersuchungen liber die Bndospermenentleenmg von 
Zea mais. Jahrbucher /. wissenschaftliche Botanik, v. 83, No. 2, p. 231-272, 7 fig., 

16 tab., bibl. Leipzig, 1925. 

Dahm, P. Untersuchungen fiber die Abhangigkeit der Endospermenent- 
leemiig bei Zea mats von verschiedenen Salzen. Ibidem, p. 273-320, 2 fig., 

17 tab. 

It appears from BessEnxCh's researches that the dispersion of the en¬ 
dosperm of Zea mais is prevented by sulphate of calcium and is retarded by 
the H. ions of various acids. Every acid has then a specific action deter¬ 
mined by the anions; thus hydrochloric acid has a greater preventive ac¬ 
tion than that of phosphoric acid at the same pH concentration. The most 
favourable conditions for dispersion are given hy pH = about 5. 

The OH ions also have preventive action which is reduced as the 
neutral point is approached. Dahn has renewed Bessentch’s experi¬ 
ments., improving the technique, in such a manner that 80 % of all the 
investigations remained unaffected by bacteria. The quantity of sugar 
evacuated (which in many experiments attained 80 % of the maximum 
quantity possible of the starch content) is subject to considerable varia¬ 
tions even between the grains of various plants of the same race. The 
experiments are only comparable between the grains of the same plant and 
are made at the same temperature and with the same duration. Solu- 
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tioBS of the cMorides of the aikalies and of the alkaline-earths, in deter¬ 
mined concentrations, prevent the emptying of the endosperm. They 
are here put in order of capacity for so doing : Na, NH 4 , Mg, Ca, Sr, K, 
Ba, hi. Sodium salts in order of capacity for such action are as follows: -— 
sulphate, nitrate, chloride,, primary phosphate, rhodanate, tartrate, bro¬ 
mide, borate, carbonate, secondary phosphate, acetate. It still remains 
however to be proved whether it is a case of simple action of ions. 

The endosperm of maize, in a dry state, does not contain any active 
diastase ; for hydrolysis of the starch the ateurone stratum is necessary, 
which is probably tissue formed by diastase. This function cannot pos¬ 
sible be exercised by the scutellum. 

The reduction of the starch in the endosperm of maize is not a true 
enzymic process, but the vital activity of the cell is necessary for it. The 
diastase is diffused in the dispersion fluid. When the latter is caused 
to act on soluble starch it is seen that certain salts (chloride of barium and 
of lithium), with o.i molarous concentration, help the hydrolysis of the 
starch, preventing however tie emptying of the endosperm at the same 
concentrations. On the other hand, for example, chloride of calcium at the 
same concentration greatly hinders the reduction of the starch, while it 
acts rather less than the other salts on the dispersion process. 

Inasmuch, as the processes indicated should be understood as attached 
to the vital activity of the cell, it may be considered that the preventive 
action of the salts is effected either by suspension of vital activity or else 
by its influence on the permeability of the plasma. F. A. 


609. The Growth of the Cotton-Plant in India. 

Xnamdar R. S. Singh S. B. and Pande T. D. (Benares Hindu University). 
Annals of Botany, Yol. XXXIX, No. CUV, pp. 281-311, fig. 8, bibliography. 
London, 1925. 

The Authors carried out research on the relative growth-rates during 
successive periods of growth, and the relation between growth-rate and 
respiratory index, throughout the life-cycle of the cotton plant. 

An investigation of the quantitative analysis of growth in Hclian- 
thus was carried out by Kidd, West and Briggs, and it was decided to 
apply their methods of work to tropical plants in order to evaluate quan¬ 
titatively the internal and external factors concerned in growth,. 

The experiments were designed to compare :— 

(a) The relative growth-rate curves of plants grown in different 
periods of the year. 

(h) The relative growth-rates with variations in leaf-weight ratio 
and the leaf-area ratio. 

; (c) The relative growth-rates on the one hand, and variations in 
the respiratory indices of the entire plant and of its parts throughout the 
life-cycle on the other. 

Selected seed of the variety roseum of cotton were used in all the 
experiments. 

[«o*] ^ 




Fig. 124. —— Growth of Cotton Plant in India, 
a = Respiratory indices of leaves. 

: b =ss » » . stJaw. 

' c sa 1 » J) root. 

4 =s Growth rate. 

<0 =b Respiratory indices of whole plant. ' 

X ™ Weekly relative growth in. percentage. 
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Respiration was measured in the laboratory at a temperature of 38° C. 
Separate estimations were made for roots stems and leaves* 

The growth of cotton plants was measured by the dry-weight method, 
and the relative growth-rate per week calculated on an exponential basis 
A summary of the authors* work is as follows : 

(1) The growth-rate curves show a maximum increase which is 
reached sooner or later according to the duration of the vegetative period. 
The shorter the vegetative period, the earlier is the maximum reached. 

(2) The growth-rate curves are compared with variations in the 
leaf-weight ratio and leaf-area ratio. The growth-rate curve is divided, 
into three phases in this connexion : 

(a) An initial phase when the curve agrees neither with the leaf- 
weight ratio' nor the leaf-area ratio. This may be due to the leaves not 
yet having attained their maximum assimilating capacity. 

(b) An active phase of growth when the relative growth-rate curve 
runs parallel to the curve of either the leaf-weight ratio or the leaf-area 
ratio. In plants grown in bright weather in the summer, the growth- 
rate is influenced by the percentage-weight of the leaves, while in cloudy 
weather the area exposed appears to be the determining factor. 

(c) In the last phase of growth there is greater decrease In the 
growth-rate than can be accounted for by the decrease either in the per¬ 
centage leaf-weight ratio or the leaf-area ratio. This may be due to 
reduced assimilating capacity of the leaves. 

(3) The growth-rate curve is compared with the course of the respi¬ 

ratory index of the plant throughout the period of growth. The course 
of the respiratory index is found to run parallel to the growth-rate curve, 
a conclusion which can be extended to the results of Kidd, West and 
Briggs on Helianthus. The results on the respiratory values of the meris- 
tematic tissues differ, however, from those obtained by the three authors. 
It is concluded that the course of the respiratory index merely expresses 
the intensity of the series of “ protoplasmic activities ** which influence 
growth-rate. It does not seem to have any influence on the decreasing or 
the increasing of growth. W. S. G. 

610. Studies in Transpiration of Seedlings of Conifers. * 

Pearson, G. A. Ecology , Vol. V, No. 4, pp. 340-347, fig. 2. Brooklyn, ioaj. 

In 1919-20, transpiration measurements were made at tlie South 
West Experimental Station (Eos Angeles) on seedlings of four conifers, 
natives of the mountain of Arizona and New Mexico. The species se¬ 
lected were the western yellow pine (Pinus scopulormn ), Pscudotsuga hrxE 
folia, Finns aristakt and Picca Engdmanni. 

The habitat zone, of the yellow pine is at an elevation of 2000-2500 
metres,where the average annual rainfall amounts to 22 indies and that of 
the maximum temperature to 75°E. 

The seedlings in question, varying in age from 2 to 5 years, were 

*See: Bates Charles C. Physiological requirements, of Rocky Mountain trees, Jom\ 
Agric. Res., Vol. 24, No. 2, pp. 97-164, 1924. 









GENERAL AGRONOMY 929 

planted in galvanised iron vessels, about 25 cm; high and having an upper 
diameter of 2;; cm. Preliminary experiments had shown that the method 
of coating pots with sealing wax was unsatisfactory and therefore metal 

vessels were used. 

I11 the paper cover wrapping at the base of each plant (fig. 25), a one 
inch hole was made and these holes were closed later by a covering which 
left a small space round the stem of the plant; these spaces were then 
closed with clay. Air and water were introduced through a glass tube, 
the lower extremity of which ended in a cylindrical porous receptacle 
(Aivingston), perforated at the sides and inserted in the soil. A small 
glass cap over the free end of the tube served to keep out rain while 
allowing air to enter. The soil was taken from the surface in a Pinus 
scopulorwn forest at the base of the trees themselves. It was sifted through 
a 3 nun. sieve, of such a mesh as to exclude only the larger material. 
Preliminary experiments made in the soil of the immediate vicinity had 
proved the wilting coefficient to be 10.5 %. 

After the seedlings were planted in the vessels, water was added to 
bring the total humidity contained in the soil to 20 %. The gross weight 
of each vessel with humidity of 20 % was then calculated, and after each 
weighing, during the period of the experiment, the weight was always 
brought up to its initial amount. Judging from the growth and excellent 
development of the root system of all "the species, except Pinus aristata, 
it may be deduced that the vessels furnished absolutely suitable conditions 
of soil 

The interval between the various weighings was varied according to 
the season ; during the spring period the weighings were ordinarily made 
every 3 or 4 days, but during late autumn or winter the interval w T as 
prolonged to a month or more. .Prom about the middle of June to the 
middle of October, according to the weather, the vessels were taken out 
of tiie room in which they were sheltered and exposed to full daylight. 
They were protected from excessive sunshine by small meshed wire net¬ 
ting. Between the 1st January and the 1st April the plants were kept 
in a cold, slightly illuminated room. 

During the progress of the experiment numerous problems arose which 
it was desirable* to solve completely. 

Although, transpiration of conifers has been studied by various wor¬ 
kers, they have* except in few cases, studied the subject from points of 
view different from those here presented. The most important of the prob¬ 
lems to be solved was to obtain a satisfactory series of data which would 
enable a comparison to be made of the behaviour of various species. 
The usual method, of considering transpiration on the basis of the leaf 
'Surface has been abandoned because it cannot express the desired relation. 
Prom a forestry point of view, the various species should be compared 
by taking into account the quantity of water consumed by trees of equal 
size and volume. 

The tree which transpires less per unit of leaf surface is not neces¬ 
sarily that which consumes less water, since this apparent economy may 
be more than balanced by a larger leaf surface in proportion to the volume 

[«*•] 
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of the tree itself. The first thought was therefore to obtain a satisfactory 
basis, estimating the transpiration per unit of weight , for each plant. 

Seedlings of approximately equal size, will produce closely comparable 
data both in green weight and dry, but varying the size, age and form of 
the plants, even of a given species, will, on the contrary, cause confusion, in 
the results. From that it is deduced that there is not a direct relation 
between the amount of transpiration and the entire mass of the seedling; 
however, it is evident that some relation ought also to exist. It might be 
supposed that the transpiration was in some way proportional to the mass 
of active tissue, but a tree contains also more or less inert wood. As the 
seedling becomes older the, proportion of live tissue in the entire mass de¬ 
creases ; it is generally less than 5 %. 

A better basis of transpiration is found in the growth. 

The increase in dry weight is a direct measure of activity and it 
furnishes also the proportion of the amount of active tissue existing at 
any time in the tree. Another problem arises from the fact that some 
species grow naturally under different conditions and presumably under 
such different conditions have different requirement to realize optimum 
development; on the other hand i.11 order to compare their activity they 
should all "be grown side by side in the same medium. In the experiment 
here described, all the species were grown in the climate and soil suited*to 
Pinus scopulornm and only the species Picea Engelmmmi in more favour¬ 
able conditions of humidity. 

The commencement of growth was notably accelerated by keeping 
the plants in a greenhouse during the spring months. 

For practical purposes it might be useful to have at disposal various 
young plants each of which takes the place by itself of the species under 
consideration and can be grown in conditions absolutely similar to those 
existing in nature. 

Capacity of resistance to drought. — In the course of these experiments 
interesting observations were made regarding the behaviour of the seedlings 
in respect to drastic reduction of humidity in the soil. On 10 August 
1920, in a series of vessels which previously were kept at a constant 
humidity of 20 %, or approximately 9.5 % relatively to the wilting coef¬ 
ficient, discontinuous watering was practised on the soil in question. The 
amount of transpiration immediately commenced to diminish, at the end of 
the first month, it was in many cases less than 3 % of the normal. At the 
same time the humidity of the soil decreased in amounts varying from 
2 to 5 tenths of 1 % of the wilting coefficient. 

During the last two months, the transpiration was almost .iimpercept¬ 
ible ; the plants of all species showed signs of feebleness indicated by change 
of colour or drying up of occasional leaves ; however, there was 110 appear- 
ance of wilting. With the coming of cold and snow in the latter part of 
October,' the vessels were sheltered in a greenhouse, but a change in 
mean temperature from 32 0 to 54°P. gave no appreciable indications re¬ 
garding transpiration. 

To ascertain,which plants were really living, two vessels of Pinus sco- 
pulormn were watered on the 13th November renewing the humidity in the 
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Tabeb I. — Transpiration in relation to increase in dry weight. 



Age when 

Dry weight gnu 

Transpiration 

Water used 

Species 

planted in 
vessel 

Initial 

<a) 

Increase 

in 

2 years 

1919 and 1920 
gnu 

(b) 

per 1 gin. of 
increase 

- 0/ 

7 o 

Pinus aristala x. 

5 

7-56 

19.80 

8.186 

4X2 

» 2. 

5 

5.42 

13-78 

6.465 

468 

P. scopulontm 1 ...... . 

3 

6.03 

30.25 

II. 2 X 9 

371 

» 2 ...... . 

2 

2-55 

16.69 

6.469 

388 

» 3 . 

2 

2.87 

22.83 

9 V 7 I 

428 

Pseudotsuga taxi folia 1 . . . . 

4 

8.76 

29.06 

x 0.895 

375 

)> » 2 . . . . 

4 

II.07 

27.61 

IO.672 

387 

P. Engelmanni 1 ...... . 

4 

7.I4 

16.51 

5.478 

353 

)i 2. 

4 

7.33 

3 T *33 

11 -445 

305 


N. B. — Of the values given above each represents three plants since each vessel 
contained three seedlings. 

(а) Calculated from the proportion between green and dry weights of similar plants. 

(б) The covers for the determination of the transpiration were applied from the xst 
July to the 3rd October 1919 and from the 3 Match to the 1st September 1920. 


Tabtr II. — Wilting coefficients. 


Species 

Marly day soil (1) 

Prepared soil 

0.50 marly clay, 0.50 sand 

No. 

of vessels 

No. 

of plants 

Wilting I 
percentage ! 
coefficient 

No 

of vessels 

1 No. 
j of plants 

Wilting 

percentage 

coefficient 

Pinus aristala . 

4 

10 

10.56 

2 

2 

6.35 

P. scopulontm ...... 

4 

8 

1o *55 

5 

7 

5-So 

Pseudotsuga taxi folia , . , . 

4 

10 

10.30 

4 

4 

6,26 

Pinus engelmanni . ... . 

1 

3 

10.25 

3 

! 

3 

6,03 


(x) The vessels considered in Table 1 form a part of this series. 


former proportion of 20 %, and immediately tlie amount ■ of transpiration 
increased and the supply of water being maintained/after a month new 
shoots appeared. During the early part of the following winter the tips 
of various plants turned brown, but in most cases the greater part of the 
plants remained fresh, thus indicating a localisation of the excessive lack 
of water. 

As a rule, the younger shoots suffer most. In some vessels single plants 
remained fresh for a long time after their companions in the same vessel 
were dried up. In the course of this experiment it was shown that all 

* ■ ■ , [«!©] 
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the plants were dead by the 8th April, except one Pinas arista ta , which 
lived until the month of June. It is not possible to draw definite con¬ 
clusions regarding the resistance of the various species to drought, except 
that Finns aristata seems to resist better than the others, 

The most important fact ascertained in the course of these experi¬ 
ments is that all the species used have a surprising degree of resistance to 
transpiration even when the supply of water is reduced to a dangerous 
mini ilium. 


Capacity of absorption of water from the soil, 

The capacity of the plants to absorb water from the soil depends on 
their osmotic power and especially on their capacity for extending their 
roots in search of moisture. In the seedling stage a rapid penetration into 
the depth of the soil is itself an indispensable condition for survival. 
Experiments made on the wilting coefficients indicate that in this inspect 
no substantial differences exist between the various species .respecting 
the power of absorption of water in the soil. More exhaustive experiments 
may show more definite differences, but it is certain that these will 
never be so great as to give any species an appreciable margin over the 
others. 

The study of which we have described the principal parts, is certainly 
not sufficiently exhaustive to give answers to all the questions considered. 
However, it proves, as has already been pointed out, that in these species 
there is a large margin of resistance to lack of water when the soil becomes 
very dry. As regards the problem of the humidity of the soil, as is 
indicated by the wilting coefficients, the data collected do not present 
such differences as to make it possible to assign, in this respect, any 
marked supremacy of one species over another. The more important 
results and the standards more adapted for similar enquiries may mean¬ 
while be summed up as follows : 

(a) The problem of transpiration in the forest is more exactly ex¬ 
pressed in terms of loss of water by humidity than in those of increase in 
dry weight. To determine such increases all plants used in the experiment 
should be weighed before they are planted in the vessel and a. specimen 
of each class should be selected to determine the proportion of dry matter 
to green weight. 'For certain purposes, it may be useful to express trans¬ 
piration on the basis of leaf surface. 

(h) There should not be too many specimens in the experiments. 
Each species should be represented by at most to plants ; a margin of 
25 % should however be allowed for plants which die or grow abnormally. 

(c) The metal vessels should be at least 15 cm. in diameter and 
25 cm. high. In all cases it is preferable to use a greenhouse. 

(d) There are various problems regarding the relations between the 
water and the seedlings. Each one requires separate experiments. In 
addition to those here described there are the relations to transpiration 
in winter, resistance to high temperature, to the effect of light, of humidity 
and wind. Each experiment, as is obvious, is concerned with many stages 

[«o] 
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of a seedling and it is also desirable that it should be carried out in 
more than one kind of soil. 

(e) Much care should be taken in the selection of the plants 
employed. A general want of consistency in plants of the same species 
and class may alfect the value of all data. A, Fa. 

0 ii. The persistance of vitamin A in plants. 

Coward Hope, K. (Dep. of Physiology and Biochemistry, Univ. College, 
London. The Persistance of Vitamin A in Plant Tissues. The Biochemical Journal 
v. XIX, No. 3, p. 500-506, 4 fig., bibl. London, 1925. 

Vitamin A is not used in any process of the plant living in darkness. 
It appears to increase when the leaves lose their green colour and become 
yellow. It is completely destroyed when the leaves wither and die. 

It is not diffused to an appreciable degree in water from the end of 
a cut plant. A. F. 

612. The chemical constitution of the cortical membrane of the potato. 

Rhodes, B. (Department of Botany, University of Leeds). The Chemical 
Nature of the Membrane of Potato Cork. The Biochemical Journal , v. XIX, 
No. 3, p. 454-463, fig. I, bibl. London, 1925. 

The cortical layer originates from metamorphoses of fatty substances 
and always contains a certain cpiantity of fats which have not undergone 
change and which are soluble and give to this layer the property of 
being coloured. 

For the most part the layer consists of a complex of fatty acids, 
relatively insoluble, which yield to prolonged .saponification. The 11011- 
saponifiable matter contains a considerable quantity of volatile bodies; 
traces of glycerine are also found in it. 

These, facts may be of importance in the formation of the cortical 
layers. A. F. 

6i 3. Ammonia and trimethylamine as odorous constituents of the cot¬ 
ton plant. 

Power, F. R. and ChGSNUT, 'V. B. (Phytochemical Laboratory of the Bu¬ 
reau of Chemistry, U. S. Dep. Agr,). The odorous Constituents of Die Cotton 
Plant. Emanation of Ammonia and Trimethylamine from tlie laving 'Plant. 
The Journal of the American Chemical Society t v. 47, No. 6, p. 1751-1774, Wash¬ 
ington, D. C., 1925. 

The object of this long experimental research was to see if it were 
possible to isolate from the living cotton plant certain odorous constituents 
which had an attractive effect on the stalk weevil. 

From the concentrated sap of the plant, extracted with ether and 
distilled, a brown-yellow, clear, limpid, essential oil was obtained, of a 
density of 0.9261 and polarisation 3 0 ,91, with a rather pleasing, and 

1 [ 6 X 1 - 613 ] 
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persistent strong odour; cotxtainitig aldehyde and giving a strong reaction 
with furfurol. 

The concentrated distillate, which represents all the odorous and 
volatile constituents, contains :— 

(1) Methyl alcohol in large quantities and traces of acetone. 

(2) Amyl alcohol in small quantities and higher hopjologues. 

(3) Acetaldehyde and a trace of aldehyde with a higher carbon 
content, probably a new compound. 

(4) Very small quantities of vanillin. 

(5) A phenol, in minute quantity. 

(6) A dieyclic terpene optically inactive. 

(7) A very small quantity of one of the paraffins. 

(8) A blue oil, which probably contains azulen. 

(9) Formic, acetic, caproic acids. 

10) Ammonia. 

11) Trimethyl amine. 

The last two substances are found in rather considerable quantities, 
but ammonia predominates. Both emanate from the living plant. It 
seems that the trimethylamine possesses a certain power of attraction for 
the stalk weevil. Experiments, however, are being made to determine if 
it really can constitute a food for this insect. A. F. 

614. Relations between the successive quantities of phosphoric acid and 

nitrogen in the leaves of well manured vines, 

Lagatu, H. and Matjmu, E. Relation lineairc entre les quantites success!ves 
d’acide pliospliorique et cV azote contenues dans la feuille de la' vigue bleu ali- 
mentee. C. R. de VAcadmvie des sciences , v. xSo, No. 15, p. 1179-1181, fig. 1* 
Baris, 1925. 

The experiments of the writers show that, in well manured plants, 
the evolution of the physiological relations of the fertilized elements, ob¬ 
served in the leaf, appears to obey certain simple laws. In fact expressing 
the results of the observations graphically by the method of Cartesian co¬ 
ordinates, a line is obtained which is very nearly straight. 

In May only was there a slight relative excess of nitrogen, due to 
the fact that the nitric part of the manure, combined with nitrogen ni¬ 
trified by a favourable season, exaggerated the absorption of nitrogen, 
which might have been injurious to the plant. Between June and 
September equilibrium was attained and after the grapes were picked 
the leaves rejuvenated chemically and became green in comparison with 
those of the unmanured plot. 

The reduction of the crop in the other plots went pan passu with the 
deviation from the straight line. The researches may therefore serve to 
demonstrate in. the case of deficient nourishment and scanty yield, the 
insufficiency or the excess of one of the fertilizing elements in comparison 
with the other. A. P, 

# 


[614] 




935 


CROPS IN TEMPERATE AND TROPICAL COUNTRIES 

615. A new substance in essence of lemon. 

Romeo, G. (Chemical Lab. o£ the Chamber of Commerce of Messina). 
Sopra una sostanxa presmiiibilmciite nuova delTessenza di limone. Annali di 
chi-mica applicata , v. 15, No. 7, p. 305-309. Rome, 1925. 

The writer, from some kilogrammes of oil of turpentine essence, has 
obtained a light crystalline substance, which at sight is different from 
com 111011 stearopteiie and which was not identified with any other known 
substance in essence of lemon. It melts, in the raw state at 57°~58°, is 
soluble in cold water to the extent of about 1 %, at boiling point 7 %, 
is very soluble in methyl and ethyl alcohols or, better, in sulphuric ether. 
Heated to an anhydrous condition, it boils at 260°, but undergoes a partial 
decomposition. It is dextrorotatory with a specifc rotatory power of 
39°.2(}. Its chemical formula would be C I0 H lS , 0 3 ; the quantity was too 
small to enable the constitution formula to be established. A. E. 


CROPS IN TEiVIPIXRATE 


AND TROPICAL COUNTRIES 


Ccreals and forage crops , 

616. Recent researches on wheat in Russia. 

I. — Vavilov, Prof. N. K. poznaniou miagkikh pchenitz Triiicum vulgare 
Vill. Sistcmaliko-geografitcgcski etud. Troudy po prikladnoi botanike i selekzii 
Xzdanie Gosoudarstvennago Instituta Opytnof Agronomii Tom 13* Vypousk 
i 7 ' sir an. 149-257 ; ris. 1, tab!. 3, Karta 1 (Contribution to the classification of 
soft wheats. Triiicum vulgar e Vill. Bulletin of Applied, Botany and Selection, 
Publication of the Government Institute of Experimental Agronomy. Vol. 
13th 1st number, p. 149-257, 1 Fig., 3 tabl. 1 map, summary in English, Petro- 
grad, 1923). 

II. — Baroulina, Mine E. Opyt sistematitche skago izoutchenia rassovago 
sostava v upredielakh odnci razuovidnosti miagkoi pcheuitzy ( Triiicum vulgar & 
vat. ferrugineum AL Tam-je str. 260-368, 4 kart, 7 riss., 14 tabl., bibliografia. 
(Experiments of a botanical investigation of characters (Jordan) in the limits 
of a single variety of soft wheat. Triiicum vulgare > var. ferrugineum AL Ibidem , 
p, 260-366, 4 plates, 7 fig., 14 tabl., bibliography, summary in English). 

III. — Orlov, A. Gcografitcheskii zcntr proiskliojderia i raivn vozdelyvania 
tverdoi pcheuitzy. Triiicum durum Desf. Tam-je, str 369-459, 12 tabl, blbliogr. 
(Geographical centre of origin and cultivation of the hard wheats. Triiicum, du¬ 
rum Desf. Ibidem p. 369-459, 12 tabl., bibliography, summary in English), 

IV. —- NicolaEVA, M. A. Cytologitcheskoe izsledovanie roda Triiicum 
Tam-je str. 33-44, 1 riss. (Cytological investigation of the genus Triiicum . 
Ibidem , p. 33-44, 1 fig. summary in English). 

V. — Pissarev, V. Pererojdenie pcheuitzy Tam-je , str. 59*70. (The dege- 
neraton of wheat. Ibidem, p. 59-70, summary in French), 
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VI! — Govorov, E. Priroda razlitchii ozimykli i iarovykli form khlebnykh 
zlakov v sviazi s voprossom zimostofkovsti ozinykh. Tam-je, str. 525-550, ,14 tab., 
bibl. (The difference of characters in the winter and spring forms of cereals in 
relation to the resistance of winter crops. Ibidem , p. 525-559, 14 tabL, biblio¬ 
graphy, summary in .English). 

VI f. — Iakoncixkine, Prof. S. Pehenitzy Kryma. Tam-je , str. 7,1:-r47, 
37 tabl. (Wheat of the Crimea, Ibidem , p. 71-147, 37 tabl., summary in English). 

VIII — Zhukovsky, Prof. P. Persidskaja pchenitza v Zakavkazie. ' Tam-je , 
str. 45-55, 2 Kart, 7 tiss. (Persian wheat ( Tnticum persicnm) in the Trauscau- 
casus. Ibidem, p. 45-55, 2 pi., 7 fig. summary in English). 

IX. — Maksimov, S. Oziraaja pchenitza Rostov. Nakhitehevanskof Opyt> 
noi Selsko Khoziastvennoi stanzii kak sortovodnyi material I eve slid po ()pyt~ 
nomou Delon Dona i Severnago Kavkaza. Troudv Selsko-Khoziastvennykli 
Opytnykh Outelirejdenii. Vypousk 4!! str. 150-163, Rostoffna Demon, 1924. 
(Winter wheat of the experimental station of Rostoff on Don, as selection ma¬ 
terial. Journal of Experimental Agronomy of the region of the Don and the northern 
Caucasus , 4th Number, p. 150-163, summary in English, Rostoff on D011, 1924). 

X. —- NOSSATOVSKY, A. Polskaja pchenitza ( Tnticum polonicuni ) v Dons- 
kom okrouge. Tam-je, str. 130-135, 1 riss, ( Tnticum polonicuni in the Region of 
the Don. Ibidem, p, 130-135, 1 fig., summary in English). 

XI. — Kormakov, S. Tchernooskaja ozimaja pchenitza (Tnticum vidgare 
var. nigroaristatum). Tam-je , Vypousk 6 U str. 135-.141 (Tnticum vulgare var. 
nigroaristatum, Ibidem 6th number, summary in Ihiglish). 

XII. — Ternovsky, M. Pchenitza Stavropoiskof Goubemii. Troudy po 
prikladnof botanike i selekzii. Gossoudarstvennyi Institut Opytnof Agronomii, 
Tom 13, Vypousk 1, str. 484-508, 15 tabl. Petrograd 1923 (Wheats of the Pro¬ 
vince of Stavropol. Bulletin of Applied Botany and Selection, publication of the 
Government Institute of Experimental Agronomy, vol. 13, 1st number, p. 481- 
508, 15 tabl., summary in English, Petrograd, 1923). 

XIII. — Popova, Mine. G. Vidy Aegilope i ikh massovaja hybridisazia s 
pchexiitzei v Turquestane. Tam-je , str. 461-482. (Species of Aegilops and their 
mass hybridization with wheat in Turkestan. Ibidem , jh 461-482, x plate, 3 
tabl., summary in English). 

XIV. — Drosdov, N. Dikaja i kulturnaja oduozemiauka v Krymoii. 
Tam-je, str. 515-524, bibliogr. (Tnticum monococcum cercale Ascii in the Crimen,. 
Ibidem p. 515-524, bibliography, summary in English), 

XV. *— FrachSBERGER, C. Aegilops iriimcialis D. mgriaristata. Tam-jc 
str, 483-484. (Aegilops triuncialis nigriaristata . Ibidem, p. ,.'{.83-484,, summary in 
English. 

The series of Articles here reviewed forms a sufficiently complete 
collection to judge the importance of the researches made in Russia of 
recent years. 

This chief product of agricultural crops has been studied from the 
systematic, ecologic, genetic points of view and from that of selection, 
always bearing in mind the application of the result of these researches to 
agricultural practice. 

The, greater part of these researches have been suggested if not di- 
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reeled by Professor Vavieov of Petrograd ; be it was who gave the general 
direction to them, he who determined their method, he who is invoked by 
most of,the research workers of his school, it is he and his law of homolo¬ 
gous series in variations which they quote on each occasion. His research 
on the classification of soft wheats has consequently been placed first, 
especially as he there puts forward new ideas as to the part which the 
minute investigation of races and lines should play in the classification. 
His work also is very interesting for the light which it throws on the ques¬ 
tion of the origin of cultivated wheat, a question still insufficiently exam¬ 
ined. 

I. — The investigation of a large number of varieties of wheat, from 
the point of view of their resistance to parasitic diseases, has led Prof. Va~ 
vxrov to the conclusion that soft wheats have a great diversity of form 
easily discernible by their physiological and morphological peculiarities; 
the botanical lists which only distinguish 22 Kornicke or 26 Flachsberger 
varieties give but a small idea of the diversity of the forms which are met 
with in cultivation and which closer investigation easily brings to light. 
The writer has collected during his travels in Persia, Bokhara, in Turkes¬ 
tan and the Pamirs, a great number of specimens of soft wheats which 
were the object of six years research by the writer and his collaborators. 
Among these specimens he discovered many new forms, which clearly 
shows the insufficiency of the existing classification. 

In his present paper he has tried to correlate the diversity of the 
characters of varieties with those of other species of cereals on the basis 
of the law of homologous series in variation (1). 

He also attempts to elucidate as much as possible the question of a 
certain fundamental regularity in the geographical distribution of the 
various varieties, and to discover the centre and diversity of their origin — 
a question which has not yet been thoroughly dealt with by investigators. 

In the present classification of varieties of soft wheat the principal 
character is the presence or absence of awns. Now, the writer records 
that there is in Asia a whole series of spring and winter wheats which have 
an intermediate character between the bearded and the beardless wheats, 
These forms indeed have awns, but they are fewer and much shorter than 
in bearded wheats and the lower portion of the ear is always unprovided 
with them. The ordinary length of awns in bearded wheats is from 6 to 
7 cm., while in the intermediate forms their length varies from 2 to 4 cm. 

From the writer’s experiments these intermediate forms are easily 
obtained by crossing Tnticum vulgare lutes cens with TV. dicoccum fiicnu - 
rum ; the semi-aristate forms appear in the second generation and this 
character continues hereditary and constant in subsequent generations. 

The writer considers that, by analogy with the classification of T. 
dicoccum and of barley, this semi-aristate character should be adopted 
for distinguishing new varieties, for the naming of which the writer proposes 
the addition of the preposition “ sub ” to the latin name of the correspond¬ 
ing bearded variety. He thus distinguishes the new varieties sub-jerrugi- 


( 1 ) Vavilov, 


N, The I,aw of Homologous Series in Variation. 

i 


Journal 0/ Genetics , 1922, 
[CIS] 


14 — Agr. ing. 



93§ 


AGRICU^URAIy INTliUvICIvNCE 


neum , sub-graecum, etc. Well known in the classification of ba.rl.e3r is 
the group of varieties which are either unprovided with awns or have very 
short awns, much curved and enlarged at the base, whose glumes bear mi 
appendix of three lobes forming a rudimentary spikelct (hooded, type) ; 
to this group belong the varieties trifurcatum, Horsjordianum and laxum. 
Now, the writer has found a series of similar mutations in certain varieties 
of wheat of Chinese and Persian origin. Their glumes have not completely 
lost their awns but the latter are short, curved and enlarged at their base, 
while the glume is extraordinarily swollen ; this latter character has caus¬ 
ed them to be placed, hi a separate group, including several botanical races, 
which has been named injlalum. 

The writer considers that the analogy of these morphological characters 
of wheat with those of barley is very evident. To make certain of the fact, 
from a genetic point of view, he lias crossed these forms of wheat with 
bearded and beardless varieties ; on repeating the operation he lias ob¬ 
tained on the one hand distinctly bearded forms and on the other forms 
almost devoid of awns, which shows that here is certainly a similar phen¬ 
omenon to that of the trifurcatum type in barley. 

The specific character of this mark, the peculiarity of its gene?tic na¬ 
ture, the ease of its distinction and the analogy with a similar imitation in 
barley, enables this character to be adopted to distinguish the whole 
group of inflatuvi varieties, by associating with it other similar varieties 
which the writer names, for example albmflatum , rufinf latum, alborubrin - 
f latum, all having the same character. 

Figure No. 126 represents the characteristic types of aristate glumes of 
varieties of the injlalum group opposite those of barley of the furcatum 
group. 

It follows from these facts ascertained regarding the semi-aristate 
wheats and those of the injlalum group, that there is full analogy between 
the cycle of variations in the forms of barley and that of wheat. Indeed, 
the writer distinguishes the following forms for these two cereals :— 


For barley 

Beardless (inerme, subinerme, tonsum) 
Aristate (aristatum) 

With short beard (Brachyatcrum) 
Trifurcatum 


For soft wheat. 
Beardless (: muticum) 

Aristate (aristatum) 
Semiaristate (bred aristatum) 

/ nflatum. 


The insufficiency of the present classification of varieties of wheat 
is clearly shown by the fact that the same variety of ten includes many 
forms which differ from each other, not only by a single important charac¬ 
ter, which would suffice for considering them as distinct varieties, but some¬ 
times even by 20 characters. 

The present classification of varieties of soft wheat is entirely and 
exclusively based on the differences of the ear. Now, the writer lias 
found among the various speciments of -soft wheat of, Afghanistan a series 
of forms which, while distinguished from one another by more or less 
important characters,' have one character common to all, namely that of 
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complete absence of ligules and auricles at the place where the leaf blade 
is attached to its sheath. These forms comprising several varieties consti¬ 
tute, in his opinion, a separate group, similar to the scmi-aristate group 
and the inf latum group referred to above. This group of wheat without 
Hgttles has a well determined geographical habitat, the centre of which is 
Afghanistan. 

The experiments of crossing made by the writer have enabled him to 



Fkj, 126. — Characters of glumes of mhattmi group of soft wheats of Persia (1, 2, 3).-—' 
Characters of the glumes of “ hooded ” barley. 


verify that the absence of the ligule was indeed, as lie expected, a dom¬ 
inant character. Segregation is produced in the second generation,' in 
the proportion of 20 forms provided with ligules to one devoid of them, 
and that proportion remains constant in spite of the large number of plants 
of the, second generation which amounted to several thousands of indi¬ 
viduals. 

The writer has also ascertained, as indeed he expected, by reason of 
the law of homologous series in variations, that the same character — 
absence of ligules ■— was also found in plants of oats, rye and maize in the 
same region, and he thinks that further investigations will lead to its 
discovery in yet other cereals. 

Now, the adoption of the three characters indicated, forming three 
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new groups of varieties — breviarisfatum, in/latum and digulatum ~ al¬ 
ready enables 67 varieties of the species Triticum vulgar e Yill lobe disti- 
inguislied, which only had 26 varieties according to the present classifica¬ 
tions of Kornicke and Praksberger. The writer gives the scheme of 
this new classification, which cannot be reproduced here owing to want 
of space. 

However, in the writer's opinion, these results are not yet satisfactory 
in spite of the increased number of varieties thus obtained. Indeed, it 
has already been seen that several varieties include numerous forms 
which are distinguished from each other by many important characters. 
It could not, indeed, be otherwise, the variety being itself a, conventional 
unit insufficiently determined and including a conglomeration of races, 
often presenting very marked differences one from another. The writer 
considers that it is only this last division, the .race, which, is a perfectly 
definite concept really existing in nature. We know that, according to 
Yordan and, ,de VrieeS, a race of autogamous plants is the smallest 
grouping unit including all individuals with the same morphological and 
physiological characters which it possesses by reason of heredity, being at 
the same time all bound up together by their common origin. To establish 
throughly the characters of a race of autogamous plants, it is necessary 
to operate with perfectly pure lines and to verify the heredity of distinc¬ 
tive characters in several generations. It is true the race may include in 
its turn several genetic types and that consequently certain forms of the 
same race may differ from one another by certain hereditary factors. 

The determination of genetic types depends on the accuracy of the 
detailed hybridological analysis, and it is evidently still impossible for 
the moment to establish in a certain and complete manner all the here¬ 
ditary characters which might serve to determine all races of one species 
or even of a single of its varieties. 

The writer has undertaken this work for the races of soft wheal, 
especially its Asiatic forms, and although he considers his research still 
incomplete, he has .nevertheless already established 66 fundamental 
characters for the distinction of races, and these characters admitting of 
further subdivision, their total number reaches 166, all easily recognbed, 
hereditary, constant and independent of local conditions. The schedule 
of these 166 characters is not reproduced here and only the four groups dis¬ 
tinguished by the writer are indicated. To form these groups the; writer 
has taken first of all the complexity of characters which are proper to a 
grouping of races and which are ordinarily accompanied by a series of oilier 
characters united with them by a bond of correlation, while* always re¬ 
maining; independent of the influence of their surroundings. What, is 
moreover important to remember is that these complex characters apply 
also to geographical grouping of races which, they denote. 

Among these group characters the writer mentions one, by way of 
example, which is only rather rarely met with in soft wheats --- namely the 
existence of a soft medulla in the upper part of the cuius which gives 
the latter greater strength than usual; the small group of races with,’this 
•medulla is found in Persia and in Palestine; their distinctive peeuli- 
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arity is generally accompanied by other peculiarities in the structure of 
the ear and by greater power of resistance to parasitic diseases. 

Another character common to a whole group of races is the firm adhe¬ 
rence of the grain to the glume,, the roughness of the ear and the awns ; 
the forms which have these three characters are xerophytes and belong 
to the South-West of Asia, while a group of races with smooth awns and 
which readily drop their grain is more or less localized in the temperate 
regions of Asia and Europe. The second group of characters is of a mainly 
qualitative nature ; these characters are at the same time quite distinct, 
independent of conditions of environment and constant in certain well 
determined races. Such, for example, are the pubescence of leaves, the 
aspect of young plants, tlie length of the appendices of sterile glumes, the 
form of the grain and others. 

The writer places in a third group the quantitative characters easily 
recognized, but "fluctuating, which may be determined by comparison 
between various races grown under the same conditions. Such are the 
length of the ear and of the awns, that of the stalk, the length and breadth 
of the leaves, the duration of the growing period, etc. These characters 
have often great importance from the standpoint of practical agricul¬ 
ture. 

To the fourth group belong very fluctuating qualitative characters 
which,, consequently can only be used very cautiously. Although al¬ 
ways sufficiently forming the peculiarity of separate races, these characters 
can only be clearly determined by comparison with other races grown un¬ 
der the same conditions during a .series of several years. Such are tiller¬ 
ing strength, the consistency of the grain, the yield. In the main, the 
characters of this group are only distinguished from those of the preceding 
group by their greater fluctuation and the difficulty of their application 
forthe determination of race. 

The writer gives a schedule of characters of different races distributed 
among these four groups, but this schedule does not include more than 36 
characteristics instead of the 66 characters with their 166 subdivisions. 
The simple reason for this is that these characters are here found collected 
in complex groupings so as to completely characterize each race. 

The writer naturally admits the possibilfiy of a different grouping. 
Only, he draws attention to the fact that, in order to have a solid basis, 

the characters of a race should have two principal qualities -.constancy 

and independence of environment. From this point of view he does not 
approve of the predominant method of basing the characteristics of races 
on the factors which have great importance from an agricultural standpoint. 
In fact, these characters are generally very variable, dependent on cli¬ 
mate, on qualities of the soil and other local conditions, and are therefore 
of little use from a botanical point of view. This does not prevent him 
admitting that sometimes the local conditions may prevail over the power 
of heredity and determine mutations in the principal characters of a botan- 
ically well established race. 

The number of races of soft wheat reaches, according to the writer, 
a figure of several thousands,, and most of these races have not yet been 
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sufficiently studied for it to be possible to give an exact, and detailed de¬ 
scription of them. 

In spite of this enormous diversity, these numerous races may be 
divided, according to the writer, into three great groups to which he gives 
the names :— (i) Indo-European or Arlan Indo-European ; (2) rigidam with 
stiff ears; (3) spdtiform . Each, of these groups forms a genetic section 
and its habitat is well determined. The first predominantes in Europe 
and Siberia, but it is also found again in isolated mountainous regions of 
the South-West of Asia. 

The rigidum group is well localized in the South-West of Asia, in 
Turkestan, Persia, and Bokhara, but it is also found in Europe and in the 
North of Asia. 

The spdtiform group belongs more particularly to the South-West of 
Asia, where it is often grown without irrigation. 

In the latter part of his paper the waiter deals with the problem of 
the origin of soft wheats. It is known that, according to the ancient 
theories, wheat in general had its origin m the regions situated between 
the Tigris and the Euphrates and afterwards the Caucasus, Persia, and the 
coast of the Caspian were added to these regions. The writer thinks that 
it is impossible to solve a problem essentially so complex and that the 
countries of origin of varieties and races should first of all be discovered. 
In order to solve this problem according to the method of botanical geo¬ 
graphy, the habitat of various varieties of a given species must first be 
determined and in that region must be found the centre of the diver¬ 
gencies which are produced in the greatest number of forms belonging to 
that variety. According to his investigations, the countries which in 
spite of all international exchanges, have still preserved, the greatest num¬ 
ber of endemic forms are precisely the regions of South-West Asia, Persia, 
Afghanistan, Bokhara, Beluchistan, India, Turkestan and Khiva. He has 
recorded for these countries the following numbers of varieties of soft 
wheat:— 


Persia 52. 

Afghanistan, Bokhara, Beluchistan, 46. 

India, 32. 

Turkestan and Khiva, 32. 

The concentration of a great diversity of forms of soft wheat in the 
South-West of Asia is still more clearly home out if not: only the varieties 
but also the 'botanical characters of the different races are considered. The 
whole, of the 66 characters and their 166 subdivisions established by the 
writer are found in these countries. 

The principal centre of all the diversities of races of soft wheats is 
'therefore the South-West of Asia, and it is certainly that region which 
must he the country of origin of soft wheat.’^It is therefore in that country 
which produces, owing to its mountainous regions separated by vast plains, 
almost all forms of spring and winter soft wheat under the most varied 
climatic conditions, that the selector should seek for the forms which suit 





Fig, 1557, -_ Geographical distribution of Botanical varieties of soft wheats in the old world. 
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him best, whether for direct acclimatization or for crossing and the pro¬ 
duction of improved races. 

II. — The paper by Mme Baeouuna is the result of the application 
of the principles set out by Prof, Vavicov regarding the importance of 
the thorough study of races. 

The writer has in view the detailed study of the systematic diameters 
of all forms composing the smallest genetic units (isoreagents according 
to Raunicider, lordaneus according to Lotsy) within the limits of a single 
variety of soft wheat. She has chosen with, this object a variety which 
has many forms and which is very common in regions with the most 
diverse climates from the South-West of Asia right up to the northern 
limits of the growth of wheat, sometimes as winter wheat, sometimes on 
land sown in spring. The variety fermgineum satisfies all these postulates 
and has the further advantage of having been little modified by selection 
and of being useful everywhere to determine not only the characters of 
the variety but even those of the whole species. 

The writer has operated on 197 samples coming from all parts of the 
world, obtaining very pure lines for determining the characters sough,t for. 
Her research which has lasted for five years has revealed the existence of 
an enormous quantity of distinct races and characters within the limits 
of that single fermgineum variety. Out'of 98 specimens of spring wheat 
the writer has been able to determine 33 races, while 40 forms of winter 
wheat belonged to 9 different races. Altogether, the waiter has found 50 
distinct characters which she has divided into 4 groups ; these are the 
characters:— (1) of the ear, (2) of the grain, (3) vegetative and (4) biol¬ 
ogical. 

We shall not follow the writer into the detail of the enumeration of 
these characters, nor into the schedule of their grouping to form the 42 
races which she has determined. It is needless to add that the disciple 

here follows the arrangement adopted by the master — Prof. Vavixov -. 

and distributes the 42 races among the 3 groups, Indo-European, rigidum and 
speltiform mentioned above, The polymorphism of Central Asian wheats 
is greater than that of European wheats and that of wheats from the tempe¬ 
rate regions of Asia, The rigidum and speltiform groups coming from Central 
Asia contain the greatest number of forms; out of 14 specimens of the 
speltiform group the writer, has recorded 7 races, while she lias found 5 ra¬ 
ces in 9 specimens of rigidum and 20 among a hundred specimens of the 
Indo-European group. In this last group the writer distinguishes two 
further subdivisions :— the Siberian sub-group and that of the Pamirs. 
This division by groups 1 is, moreover, further applicable to other varie¬ 
ties 1 of soft wheat. The detailed examination of various varieties has shown 
that all race characters are repeated with great uniformity in all varieties 
of Triticum vulgare and that the direction of variability in these characters 
is identical. 

; The four plates here given (Fig. 128-131) show the appearance of the 
ears, the spikelets of the grains and glumes of four typical races, of the 
fermgineum variety of which one belongs to the rigidum group, two to 
the Indo-European group' and the fourth to the speltiform group, 
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III. — Prof. Orlov has attempted a research on hard wheat similar 
to that of Prof. Vavilov on soft wheat, in order to determine its origin. 

The country of origin of hard wheat had not previously been deter- 
mined. The writer has managed to study a great number of specimens of 
this wheat and thereby solve this problem. Using the geographical- 
botanical method, he has determined the geographical distribution of the 
various botanical forms of this species, and he has then sought out the 
regions of concentration of his varieties and races, which are the places 
where the polymorphism of the species is apparent in its greatest intensity 
and where the greatest quantity of endemic forms are found. 

He first records the principal groups of varieties of Triticwn durum , 
which are ;— 1st the aristate group (aristatum) including the most ordinary 
forms of bearded hard wheat , whose cultivation is very wide spread 
throughout the world ; 

2nd the beardless group (muticum) ; these forms have been obtained 
artificially by crossing ordinary forms of T. durum with other species. Con¬ 
sequently this second group is of no use for investigating the country of 
origin of the species. 

The first group is subdivided into two sub-groups which are :— 

1st Aristatum commune , with high culms, elongated ears/length 
6 to II times that of breadth. 

2nd Aristatum duro-compacUtm, dwarf forms of hard wheat; the 
culm is short, the ear very compact, its length does not exceed 4 to 5 
times’ its breadth or thickness. ' 

According to complex hereditary characters, the writer further dis¬ 
tinguishes two types of aristatum commune :— the ohlongum type, in which 
the ear, the glumes and the grains have an elongated form ; the compactum 
type, with short compact ears, with sterile oval glumes, with bulky short 
grain. 

The growth of aristate hard wheat is extremely widespread in West¬ 
ern Europe, Russia, India, Persia, North America, and Australia. Ne¬ 
vertheless, of all parts of the world, Africa stands first for the number of 
varieties of hard wheat found. That continent, in fact, produces all va¬ 
rieties of Triticnm durum which have hitherto been described. A large 
quantity of endemic forms, peculiar to it, are also found there, On the 
other hand, only 20 varieties of hard wheat are found in Europe, 18 in 
Asia and 6 in Australia, and no variety has been discovered in these 
continents which is not also found in Africa. 

This distribution of varieties enables Africa to be considered as the 
original mother-country of the various types of durum. Now, the same 
tokens being recognized in a more detailed investigation of the distribution 
of hard wheat in Africa,' permits the conclusion that its centre of origin 
is in the North of this continent. Abyssinia, Egypt and Algeria are par- 
. ticularly remarkable for the diversity and abundance of forms which they 
contain. , 

In Europe, hard wheat shows a fairly large number of forms in Spain 
and Italy, in Russia — in the basin of the Don and beyond the Volga and 
in the Caucasus — in Georgia. Up to the beginning' of the XX century it 
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was Russia which principally supplied the international market with, hard 
wheats, but since then this species has started being grown in large quanti¬ 
ties nearly everywhere., especially in America., and even in Australia. 

The most widespread varieties are ■ T. durum hordeiforme, coerulc- 
seem and melanopns which include also the greatest nuniber of races. Durum 
is pre-eminently a wheat of the steppes ; it is tnaiuly sown, as a. spring 
crop. The commercial, kinds winch give the most abundant yields are;- - 
(r) Acme, (2) Arnautka , (3) Monad , (4) Ihtferd, (5) Kubanka, (6) Trigomocho, 
(7) Medecth , (8) Pelfissier, (9) Arnautka No. 10 and (10) hordeiforme 
Host, 

IV. — Mine. Nikolaeva has attempted to apply the cylologieul 
method to the botanical classification of the different species and varieties 
of the genus Triiicum . 

It is known that this genus numbers more than 2000 different races 
among cultivated plants. Hitherto, three .methods were used for establish- 

mg genetic distinctions between these numerous kinds, namely :. the 

study of hybridization and of its products, the serological method and 
observations on resistance to plant pests which is known as the immunity 
method. By these three methods 8 species of wheat have been 'distinguish¬ 
ed, which according to the affinity existing between them, were divided 
into three groups. These species are: Triticmn vulgare VilL, Comfutchmi 
Host., Spelta h., durum Desp., turgidum I*., dicoccum Selivank, polonicum L. 
and monococcum L,. The first three form, the first group of which the pro¬ 
totype is soft wheat; the 4 following species form the group of hard wheats, 
while monococcum , not being able to be placed in either of these groups 
forms a separate group by itself. 

Now the author considered that possibly the structure of the cells 
would give sufficient factors and new indications for genetic classification, 
She began by investigating the cells of oats, which present greater facil¬ 
ities, and she deduced therefrom that a certain relationship undoubt¬ 
edly existed between the number of chromosomes in the cell and the 
other indices of genetic affinity. An equal number of 'chromosomes is 
not necessarily an index of relationship between plants, but an unequal 
number surely points to the impossibility of crossing, or at least' sterility 
of the, hybrids. Mine, Nikolaeva carried out .her researches on young 
plantules, which she obtained by the germination of seeds on filter paper. 
For wheat plantules, this investigation was peculiarly difficult because of the 
great number of chromosomes and of the peculiar form of the filaments 
which form a very long system folded over and mixed up in a very com¬ 
plicated 1 manner, ■' 

,' In, spite of these difficulties,, the writer has sncecded in proving that 
' the number of chromosomes was actually different in the wheats of the three 
groups mentioned above, while it was equal or approximately equal in 
species belonging to the same group. As a matter of fact, the writer has 
ascertained that the first group of soft wheats was characterized by 42-44 
chromosomes ; this number was found in the species T. vulgare , spelia 
and compadum. ' The metaphases of this latter species however showed, 
sometimes 42-44' and even 50 chromosomes. The writer draws from this 
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tiie conclusion that this species tnay, ■ perhaps, be composite and contain 

different forms. 

Tlie second group invariably contains 28 chromosomes, this number 
being ascertained in l. durum, iurgidum , polonicum , dicoccum , orientate 

and per si cum. 

Lastly, the species T. monococami is distinguished from all the other 



Urn, — (Bulletin of Applied Botany p, 43). Chromosomes in the 3 groups 
of wheals:— 


1. Triticum monococcum I*. 14 Chromosomes 

2. Triticum durum J>csf» 28 » 

3* '/ riticum valgarc Vill, 44*42 » 

by having only 14 chromosomes ; it should, therefore, form a separate 
group by itself. ■ 

Fig. No. 132 shows the arrangement of chromosomes in the three 
groups of wheat above’ mentioned :— 

It is therefore important to note the complete parallelism between 
the results of cytological analysis and those which are obtained by the 
three other,, different methods : the hybridological method, the, serological 
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method and the method of immunity give the same grouping of the genus 
Triticum. 

V. -— 'Working in the region of the province of Irkutsk in Eastern 
Siberia, where the climate is particularly hard, M. PissarEV determined to 
study closely the phenomenon well known in these regions of the degene¬ 
ration of wheat introduced from regions with a milder climate and especi¬ 
ally from Western Siberia. He began by ascertaining the fact that or¬ 
dinarily the imported seed contained grains belonging to several botan¬ 
ical varieties, sufficiently near each other however, to form a more or less 
uniform type of wheat. He chose one of the most common of these types 
in the seed trade in Siberia which is there known tinder the name of “ bielo- 
koloska }> (white ear) in distinction to “ kraznokoloska ” (red ear) which, has 
been acclimatized longer to the country. Having taken a sample of seed 
of imported hielokoloska ” he grew it for five years in experimental 
plots, under conditions as similar as possible to those of ordinary cultiva¬ 
tion in open fields. 

These experiments resulted at the end of the fifth year, as might 
have been expected from observations of practical cultivation, in the almost 
complete transformation of the hielokoloska sample into wheat of the 
kraznokoloska type, more suited to the climatic conditions, especially ow¬ 
ing to its more rapid ripening and its shorter growing period. 

However, botanical analysis of the sample and of its successive de¬ 
rivatives of five years enabled the writer to ascertain that it was not a 
case of real fi degeneration ” but simply of the progressive disappearance, 
at each fresh harvest, of certain botanical varieties composing the sample, 
while other varieties, more suited to the climatic conditions, multiplied 
at the expense of the eliminated varieties. The more resistant varieties 
thus managed to predominate very quickly in the composition of the mix¬ 
ture and completely changed the general aspect of the type grown. 

The ^results of these botanical analyses to determine the composition 
of the mixture are reproduced in the table below which shows clearly the 
progress of the process of transformation. 

Table I. — Percentage of botanical varieties composing the mixture , 


Vari 

k'tks 

| x (>13 

J if) 14 


| xqth | 

Tritic urn vu Igare 

vtir , lutescens . . 

72.0 

38.8 

1. 

M.o 

23/2 

3 > ' it 

fermgineuM . . 

I O.Q 

36.5 

! 1.0 

4O.4 

» 1 >1 

erythtospermum . 

9.3 

X3.0 

i 8,4 

i:8.() 

» n 

» durum 

milturmn . . . 

6.1 

1 

IX.7 

9.6 

0*5 

» compactmn . ( 

1 

, 1.7 

0,0 

0.0 

0.0 


It is seen that the variety lutescens which predominated in the original 
sample and gave it its hielokoloska character, since its ears are light in 
colour, and without awns, is reduced so as to form, only 7.6 % of the 
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mixture at the end of five years. On the other hand, the variety fey- 
rugineum, with red bearded ears has become predominant and gives its 
character to the whole sample, wrongly termed degenerate. 

VL — Many writers have endeavoured to establish a relationship 
between the resistances of winter cereals and certain visible characters of 
these plants, such as the violet pigments of the young seedlings, the sprawl¬ 
ing appearance of their shoots, the reduced surface of the leaves, their 
pubescence, the intensity of tillering and the size of the stomata. The 
experiments of W. Govorov on a large collection of varieties of winter 
wheats have led him to deny the existence of an intimate correlation 
between the resistance of the plant and its morphological or anatomic 
characters. At most it may be affirmed that winter wheats possess the 
above-mentioned characters more often than the others, but the same 
characters are undoubtedly met with quite as much in wheats which win¬ 
ter badly as in the spring forms. This conclusion might, indeed, have been 
foreseen in consequence of Vavirov’s law of homologous series of variability, 
the same variations being in fact repeated in the forms of winter wheats 
and in those of spring. 

The correlation between the quantity of dry matter in the leaves and 
the resistance to frost, which had been found by Seerhorst and Siuz, is 
not confirmed in the writer’s experiments. 

Several Russian writers had observed the fact that great resistance of 
winter wheats was accompanied by a great development of the first til¬ 
lering node above the surface of the soil. 

The difference of development of this node is well brought out if 
the plant is grown in the dark and at a low temperature ; the tillering 
node is then developed above the soil at a greater distance from the seed 
in wheats which winter badly, while it is nearer the seed in resistant win¬ 
ter wheats. Spring forms and those which stand wintering badly have 
this node at a greater height when the temperature is low than when it 
is high ; resistant wheats, on the other hand, have the node lower when 
the temperature is low. This shortening of the node is therefore in fairly 
evident relation to resistance. 

The winter resistant forms are distinguished from badly resisting 
wheat and from spring wheat by higher osmotic pressure of the cell sap, 
and their leaves contain more glucose at low temperature. However the 
reservation should be made that the parallelism is not complete in this case 
between the intensity of these characters, especially of the glucose content 
and the various degrees of resistance of different species. 

The most marked character by which winter wheats with various pow¬ 
ers of resistance are distinguished from spring wheats is the degree of vari¬ 
ability in the glucose content when the plant is subjected to a consider¬ 
able change of temperature. A pot culture in the 'open air has been stu¬ 
died from the middle of August up to the end of September. When the 
temperature fell to o°, the plants which happened to be at the tillering 
period were moved into a greenhouse heated to 15 0 . The spring wheats 
showed a considerable loss of glucose, while the winter wheats and even 
their most delicate forms, did not react at all to the change of temper- 
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ature. On the other hand, the winter wheats showed an increase in their 
glucose content when the3 r ’were moved from a warm temperature to 
colder air. 

On a par with the increase of glucose at low temperatures, a, greater 
decrease in respiration is also noticed in the winter forms. On the con¬ 
trary, when the temperature rises the spring forms begin to respire more 
actively than the winter wheats. These dillerences between winter and 
spring wheats are more marked at the periods of tillering and of com pie to 
growth. 

Under the conditions of the Moscow climate the greatest power of 
resistance to wintering is recorded in the forms which arc* caused by cold 
to accumulate more glucose, decrease their respiratory activity and pass 
most quickly to a state of suspended animation. In this climate the plant 
perishes under the snow only when oxygen becomes deficient in, the 
soil, for it is only at its expense that it can respire, hack of oxygen 
in the soil is ordinarily the consequence, either of too great humidity, or 
of its excessive pulverization. 

VII. — Prof. IaivONCHKink’s paper gives a description of types and 
varieties of wheat grown in the Crimea and in the province of Taurida, 
with indication of their geographical distribution and their ecology. The 
description of processes of cultivation is based on observation, on the re¬ 
sults of inquiries and on data found in the literature on the subject. The 
varieties have been subjected to experimental study ; with this object the 
writer made as complete, a collection as possible of types of wheat 
grown in the country during his expeditions across the region, and he then 
grew them in experimental plots. The paper only deals superficially with 
spring'wheat, the growth of which is declining in the Crimea* The* writer, 
however, makes out that the abandonment of that crop is not completely 
justified. The conditions in the Crimea are certainly much more favour¬ 
able for winter wheat than for spring wheat, which cannot and ought not 
to come into competition with the former. But there is no reason for 
not giving spring wheatpreferen.ee to barley and oats, 'indeed, in respect of 
resistance to drought, spring wheat is more advantageous than these other 
two cereals ; the coefficient of evaporation being 441: for the wheat; (hieJo- 
kmzke kind), while it is 440 for barley and 480 for oats, besides, wheat 
is mote adapted to saline soils and stands dust better than barley and oats. 
The coarse texture,of the soil in the fields of Taurida alone constitutes a 
great hindrance for spring wheat, which is rather exacting and fastidious 
in' this respect , But that coarse texture can and should be got over 
by 1 cultivation, since it is solely the result of backward and iustrflicieiil 
cultivation. 

Among the 90 samples of spring wheat investigated by the writer, the 
variety lutescens always predominated, mixed with a certain amount of 
the varieties, caesium , erythrospermum and miliurum, The hard wheats 
of Northern Taurida belong to the varieties valenciae , leucomelon and 
leucunm . As regards winter wheat, it predominates especially in the 
eastern regions of the peninsula, where sometimes the fields of .winter 
wheat cover up, to, 80 % of the arable area. The cultural processes in 
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the Crimea are still very primitive and spring fallows are very exten¬ 
sive . 

The writer’s cultural experiments have dealt with 1000 samples of 
seeds, collected in the region. <jo % of these seeds belonged to the variety 
erylhrospennimi and two thirds of the samples only contained that variety 
without any mixture. The others were cl 1 icily mixed with seeds of the 
variety frarngiucim. 

Varieties without a ,whs and those with white grain were rarely met; 
with and velvety varieties wore completely .lucking. On the other band, 
varieties with black awns (yigro-ansUdum) and with black glumes (cm-* 
aiuM and nign >•••/ umigiumtn) were often found ; the, writer even discovered 
a new variety which he has named nigvv-inylhrospennuni, Generally 
speaking Crimean winter wheat is very uniform in type. The richest 
sods show indeed, some diversity in the botanical composition of this type, 
but the variety crythrasfimmnn predominates almost exclusively on the 
poorer soils. In the Crimea the number of specimens of Krimka exceeded 
by one third that of the Banalka type, hi Northern Taurida on the other 
hand tlie Banatha type' predominates, 

A third type of indigenous winter wheat seems to belong to the 
Krimka kind, the name of which has been forgotten. This type is not 'fre¬ 
quent and it also is composed almost exclusively of the variety erythro x- 
pmmrni. 


Taw, re 11. . Chief distinguishing ClumirtcrisUcs 

of " Krimka '* and ° l Uniat ka M 

1 ** * j 

I Krimka 


.banutka 


Jventfth of our ...... 

Tlm km-s^ of e;u\ , , . . 
N'<>. of full a a urn; j«»i* ear. 
Density ......... 


'Ml 
o.S j 
I /.o 


io.P! 

O.OI 
1 7 M 
i,8„{ 


Determinatiou of the absolute weight of grains of various varieties 
has shown that the heaviest grain (40.58 nigs.) belongs to the variety me 
mmi ; the Second plsi.ee is held by (38.2-mgs.): next in order 

followed the varieties allmnthnm (37 mgs.) and erylhnispmnum (36.3 mgm) 
The relatively considerably weight, of dhomhnmi has this interest, that 
in' the Crimea wheats without awns randy give a good grain. To sum up, 
it may be said that the Crimea, is pre-eminently tlu? region of the* variety 
erythrosfmnum and of the type Krimka, This type is not much favoured 
in the market, but it stands drought very well, which makes it an excellent 
material for selection with 1 a view to the control of this scourge 111 regions 
which have an insufficient rain fall. 

VIIL -. Prof. Zhukovsky begins by recalling that in, his monograph 

011 the “ Immunity of Plants as regards ■Infectious Diseases’" Pro! V/v* 
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viiyOv had determined a new species of wheat, according to Linnaeus, 
which was up to then unknown to agricultural science and which lie had 
named Triticum per si cum Vav. The determination was based on the 
indices furnished by its disease resisting capacity, by hybrklological and 
cytological analysis and by some morphological peculiarities of the new 
species,' As regards its name, it had been chosen from the somewhat ini- 
certain indication of its origin given by the commercial firm which had 
supplied the grain. 

Now, the writer, having specially studied the wheats grown in Trims- 
eaucasia, has been able to state that the true home of T. per si cum Vav. 
was precisely the centre of Transcaucasia, where he had determined four 
varieties of this new species. 

The species T. persicum Vav. is characterized by the following peculiari¬ 
ties :— The ear is similar in its general form to that of T. vulgare Vi 11 ., 
but it differs from the latter by the fineness of its culm, by long parallel 
awns often longer than the ear, by a well filled straw and by a vitreous 
grain with silvery back. 

From a cytological point of view T. persicum is characterized by ;nS 
chromosomes and as regards immunity, it entirely resists attacks by Erysi •* 
phe graminis (grass mildew). 

As regards hybridization, this species gives by crossing with T. vtd- 
gate almost or perfectly sterile hybrids. 

The four varieties of this, species discovered by the writer have the 
following characteristics. 

x) Trit. pers. Vav. var. straminenm Zhukovsky, Spica alba,, glabra, 
aristata, caryopsis rubida. 

2) Trit. pers. Vav. var. ntbiginosum Zhuk, Spica rubra, glabra, 
aristata, caryopsis rubida. 

3) Trit. pers. Vav. var. coeruleum Zhuk., Spica coeruleo eaneseens, 
villosa, aristata, caryopsis rubida. 

4) Trit. pers. Vav. var. fuliginosum Zhuk. Spica nigra, villosa, 
aristata, caryopsis rtfbida. 

Fig. No. 133 shows the ears, the aristate glumes and, the grains of 
these four varieties. 

Fig. No. 134 shows the arrangement of the chromosomes in these 
four varieties, compared with that of T. ml gay e var. erylhrospemium, 

The first three varieties are spring wheats; the third is only found 
in small quantities i.11 the damp mountainous regions of the province of 
Tiflis ; it drops its grain easily. 

The variety fuliginosum appears in several forms, with long or short 
ears, with hollow or well filled culms, with grains falling more or less easi¬ 
ly. It is one of these forms which has helped Vavh.ov to determine the 
new species. T. persicum. The writer considers that the discovery of 
these varieties, confirms the law of homologous series in variations mention¬ 
ed by Prof. Vaviuov, The farmers of Transcaucasia only use seed of 
varieties of T. persicum for spring sowings, while the autumn sowings 
are always made with seed of soft wheats. 

The . persicum species do not stand wintering, even in the relatively 
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mild climate of Transcaucasia. On the other hand, their quality of early 
ripening renders them particularly suitable for spring sowings. 

IX. — M. Maksimov undertook in 1920 a research on selection of 
wheat, which he has unfortunately been unable to complete, on account 
of the entirely insufficient means at the disposal of the experimental 
station of Rostov Nakhitchevan. He had selected in 1920 on the experi¬ 
mental plot of that station 156 plants of winter wheat, the seed of which 
he carefully collected. He preferred to make his selection in the experi¬ 
mental plot during the period of growth, in order to determine thorough¬ 
ly all the peculiarities and the behaviour of the individuals which were to 
produce the lines destined for the selection research, instead of being con¬ 
tent, as usual, to -make a selection of seeds. These 156 individuals, form¬ 
ing a well known mixture common in the country under the name of "red 



A kb Trit. persicum stramineum 

B kb Trit. persicum rubiginosum 

C = Trit. persicum coeruleum 


D sks Trit. persicum fuliginosmn 
E = Trit. vulgare var. erythrospermum. 


bearded winter wheat ” belonged to the following varieties of Triticum 
vulgare Vill. 


erythrosphermum 
nigro-arisiatum . 
ferrngineum 
sardorum ... 
caesium . « .. 
hostianum. . . 
barbarossa . . 
lutescens . . . 

milturum . . . 
pyrothrix ... 


15 — Agr. ing , 


32 individuals 
8 » 

26 » 

6 » 

22 » 

11 » 

24 » 

16 1 » - 

9 » 

2 » 
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These plants were sown in the autumn of 1920 in an experimental 
plot and, after a period of growth under the most 'unfavourable conditions 
of intense drought which characterized the spring and summer of the year 
1921 in Russia, their seed was carefully harvested, but the work of selec¬ 
tion was stopped, as has been said, at this point, 

Nevertheless observation of'these plants during their growing period 
and analysis of their seeds have enabled the writer to formulate the follow¬ 
ing conclusions :— hocal kinds of wheat certainly provide excellent ma¬ 
terial for the work of selection, both on account of the numerous varieties 
which enter into their composition and for the reason that many of these 
forms have given good results in experimental plots, in spite of the un¬ 
favourable conditions of the spring and summer of 1921. 

The lines produced by the seeds of hostianmn and bar bar ossa have 
given results which were not inferior to those of other varieties; consequent¬ 
ly . the commonly-held opinion that these two varieties are unsuited 
for growth in Russia should be again tested by further research. 

X. — The terrible drought of the year 1921 in Russia, followed by the 
total or partial loss of the harvest in certain regions, necessitated the 
importation of large quantities of seed grain among which it has been pos¬ 
sible to record the presence of new forms and varieties still unknown in 
the country. 

Practical farmers as well as investigators have devoted great attention 
to testing and studying these new forms of wheat in the hope of finding 
among them kinds resistant to drought. 

Among others hard spring wheat, known as “ Polish ” wheat, was import¬ 
ed and its growth highly recommended. The writer, M. Nossatovsicy, 
found that these seeds contained a large quantity (up to 50 %) of the va¬ 
riety Triticum Chrysospermum , which he subjected to research. This 
variety is indeed a typical hard wheat, belonging by the length and con¬ 
sistency of its glumes to the species Triticum polonicum , but is distinguished 
from it by certain characters. The culm is long and slender, the last 
intemode is full of pith. The ear in white, not covered, 7:5 cm. long, the 
awns are 9 cm. long and their colour' is the same as that of the ear. The 
ear contains 11 spikelets, most of which bear two flowers. The glumes 
are very long, up to 29 mm., and more delicate than those of other hard 
and soft wheats. The grain is 5-6 mm. long ; it is therefore much shorter 
than in other varieties of T. polonicum ; its colour is greyish red, its frac¬ 
ture vitreous, the weight of 100 grains is 3.2 gr. The most characteristic 
feature of this plant is that at the time of flowering the spikelets become 
detached and deviate from the stalk of the ear until they take up an almost 
horizontal position ; at the same time the glumes open and the gynaecium 
remains, entirely uncovered, without any protection against the wind 
and sun. This peculiarity renders the plant very susceptible to drought, 
from the point of view of its yield. In fact, the yield of T. polonicum chry - 
sospcnnum is entirely inadequate ; this variety has only given an average 
of, 1.49 q. per ha. in sample plot, while T. vulgare lutescens gave under 
similar conditions a yield of 5.44 q. per ha. 

'The writer concludes from this that the use of seed of T. polonicum 
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ckrysospcrmum could not be recommended, especially in regions which 
often suffer from drought. 

XI. — Mr. Koemaicov has recorded the presence of a considerable 
quantity of black bearded wheat in the winter wheat crops of the province 
of Stavropol. This variety is found in the crops in proportions of from 
15 to 35 %. As it very much resembled the variety erythrospermum , it 
was thought that it was only a case of variation of form, or at most' 
of a race differing from the ordinary forms only by the colour of its awns. 
A more through investigation has enabled it to be ascertained that it is 
indeed a distinct variety called T. vulgar e var. nigro-arisiaiwn. This 
variety has white naked ears, but furnished with black awns ; the grain 
is red and vitreous. It is generally found mixed with the varieties 
erythrospermum and ferntgineum . Its examination, from the point of view 
of yield, has given very good results, generally even better than those of 
the two varieties which it accompanies; the same is true for its tillering 
capacity, its number of large grains, for the weight of 1000 grains and last¬ 
ly for the number of grains harvested in proportion to that of grains 
sown. The writer has concluded that the variety nigro aristatnm may 
furnish good material for selection from the point of view of productivity. 

XII. — M. Ternowski communicates the results of a botanical 
analysis, from a morphological, biological, anatomical and physiological 
point of view of a series of specimens of wheats collected by the experi¬ 
mental station of Stavropol. He gives the characteristics of 11 varieties 
of Trilicwn vulgare t of 16 varieties of Triticum durum and of 1 variety 
of Triticum comp actum, 

XIII. — Having at her disf>osal a rich collection of seeds of Aegi- 
lops from Turkestan and Persia, Mine Popova made a detailed study of 
them to determine the principal varieties with well defined and hereditary 
characters. The seeds belonged to four species, namely ;— Aegilops triun - 
cialis I/.,, cylindrica Host., squarrosa L-, and crassa Boiss. The writer 
determined in this collection 9 varieties of A eg. triuncialis , 6 varieties 'of 
A eg. cylindrical 3 varieties of A eg. squarrosa and 7 varieties of A eg. crassa. 
She thinks that other varieties of Aegilops may yet be eventually found, 
and that the study of races, which she proposes to deal with, will give much 
more abundant material. 

What is to be remembered for the present is that there exists a strik¬ 
ing parallelism between the variability of species of Aegilops and that of 
species of cultivated Triticum . We find in Aegilops as well as in Triticum 
aristate and beardless varieties, smooth or hairy; with white, red and 
brown ears, etc. We know that hard wheats are little, or not at all, 
subject to rust [Puccinia gluniarum and P. triticina) and that their culms 
are more solid and often filled, while soft wheats are not resistant to that 
infectious disease and their culms are hollow. Now these same peculiar¬ 
ities are found in Aegilops* in which the species triuncialis has filled culms 
and does not suffer from rust, while the species cylindrica , squarrosa and 
crassa are very subject to it and have hollow culms. 

The writer has also found that A eg. triuncialis is better suited for cross¬ 
ing with hard wheats while soft wheats are crossed more readily , with 
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the other three species of Aegilops . He infers from this a complete 
parallelism of variability between the species of Aegilops which grow wild, 
and those of cultivated wheat, which shows that cultivation has no effect 
in this respect. Experiments of hybridization between Aegilops and 
Triiicum have been made for a long time and the results are well know. 
But it has hitherto always been a case of artificial crossing. Now, the 
writer has recorded in Turkestan, where the genus Aegilops is very common 
in the wild state, a series of cases of natural or spontaneous hybridization 
between these two genera. Uncultivated land produced a rich growth 
of Aegilops , which gave rise to numerous plants between the wheat fur¬ 
rows as well as on the edges of the furrows. Crossed pollination resulted 
which produced a great number of hybrids. Most of these were sterile and 
out of over 300 plants the writer only found 7 which produced seed to the 
extent of a single seed per plant. Four of these seeds failed to germinate, 
while three gave rise to plants which grew normally. Two of these young 
plants after forming ears had an appearance very similar to that of Aegilops 
cylindrical, but the third distinctly showed all the characters of a perfect 
hybrid. In all probability the parents were on one side A eg, cylindrica 
and on the other Triiicum vulgare and the third hybrid had characters 
intermediate between these two species. The figure 135 represents two 
specimens of natural hybrids, one of which comes from the spontaneous 
crossing of Aegilops cylindrica with Triiicum vulgare % and the other from 
that between Aegilops crassa and Triiicum vulgar e a 

XIV. — M. Brgsdov has studied a series of specimens of Triiicum 
monococcum growing wild in the Crimea near Balaclava. This spontaneous 
growth was in the presence of numerous plants of Agropyrum crisiainm , 
Festuca ovina, Aegilops cylmdricum and Aegilops ovatum , all typical plants 
indicating virgin soil. 

The varieties which he determined were :—* T. monoc, boeticum , Pan- 
cici and Larinovi. 

Triiicum monococcum is found as a cultivated plant in two regions near 
Simferopol where the Tartar population sow it as a spring crop for making 
gruel. 

The writer has recorded 4 varieties of this plant, namely, T. monoc., 
Sympha iropoliianum } tauricum , eredvianum and Hernemanni . 

He thinks that in spite of the inferiority of this grain its growth will 
still be practised by the Tartars of the poor mountainous regions for a long 
time. The cereal has, indeed, the advantages of being very resistant to 
disease, drought and frost, of only needing a rudimentary cultivation and 
of being content with a marly stony soil. 

XV. — Mr. Flachsberger has discovered a new variety of Aegi- 
lops irmncialis with black awns, whihc he has named A eg. triuncialis nigriaii - 
siata and of which he gives the following description Spica aristis ni- 
gris vel nigriscentibns , Prov. Transcaspica distr . Askhabad in jugo Kapet 
Dagh, He remarks that this discovery shows a fresh confirmation of 
Prof. Vavilov’s law on homologous series in variation, since varieties of 
Triiicum with black awns are well .known. 
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617. Hard Grain Texture as a basis for improving the quality of Early 

Baart Wheat. 

Bryan W. E. and Pressley E. H. (Arizona Agricultural Experiment 
Station), journal 0} American Society of Agronomy, Vol. XVII, No. y, pp. 44.1- 
443. Geneva, N. Y., 1925. 

Tile term “high quality of wheat usually implies a grain which 
produces a high percentage of flour of good baking strength. 

Early Baart wheat was imported from Australia, and has been the 
leading variety in Arizona far at least ten years. At the Agricultural 
Experiment Station, in the autumxn of 1920, a pedigree strain of Early 
Baart, No. 34-14, was planted. Some of the seeds were found to be very 
hard and glassy, while the remainder were soft. 

In order to test the stability of the hard texture grain, a single row 
of 19 plants w T as planted from the hard seeds, and another row from the 
soft seed of the same strain. Of the 19 plants from hard seeds, 10 plants 
only had hard grain. 

It was found that grain texture constituted the only visible difference 
between the hard and soft strains. From each of the ten hard-grained 
plants a pure hard strain has been established, and these strains have been 
grown for four years under irrigation, and are as hard as the grains orig¬ 
inally selected. 

Milling tests of the hard strains have been made from the 1923 and 
1924 crops ; the hard strains differ from the soft in two factors only, ab¬ 
sorption and percentage of gluten. The hard strains are about 6 % higher 
in absorption and 2 % higher in gluten than the soft Baart. The higher 
absorption of the hard strains gives a greater bread yield. W. S. 6. 

61S, Quantity and germinating power of wheat in relation to the 

threshing period, 

Morettini, A. Influenza delhepoca della trebbiatura sulla quantita e get- 
minabilita del frumento. Le Stazioni sperimeniali agrarie iialiane , v. I/VTI.L, 
p. 1-6, p. 161-182, bibl. Modena, 1925. 

From the time of reaping until threshing wheat is kept in the ear and 
stored in different ways according to the district. During the said period 
it may suffer injuries varying with the year by the operation of different: 
agents. Among these may be enumerated :— the phenomenon of the 
germination of the grain in the ear, dependent on well determined changes 
of weather, and more especially damage by insects which considerably, 
and seriously affects the quantity and quality of the gram as well as its 
germination 

The researches made by the writer in the middle Valley of' the Tiber 
(Umbria,) tend to prove conclusively that mechanical threshing, done with 
common threshing machines for soft wheats, does not sensibly injure the 
power of germination and that the grains broken by the thresher do not 
usually exceed one per cent. On the other hand, the damage which oc¬ 
curs to wheat owing to delay in threshing (beyond 26 days from reaping) 
r , n ' • 
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is serious, because we then get invasion by the larva of Sitotroga cerealella 
which, in certain years, may reduce the germinating power of the grain 
to jo % and cause a loss in weight of 15 %, The importance of this dam¬ 
age generally escapes notice, because, with winnowing and sifting, a large 
part of the damaged grain is eliminated with the chaff and taken away 
with the refuse. It is therefore advisable to thresh as early as possible. 

By means of mechanical sorting, and especially by winnowing, a lot 
damaged by Sitotroga may be improved so as to render the grain fit for 
sowing, but only if the attack is slight. A. F. 

619. Research on variability in the “ Hurt *' 9 oat. 

CoEEMAN, F. A., Parker, J. H., and Quisenrerry, K. S. (Office of Cereal 
investigation. Bureau of Plant Industry). A Study of Variability in the Burt 
Oat. Journal 0} Agricultural Research , vol. XXX, No. i, p. 1-64, 9 tab., bibl. 
Washington IX C., 1925. 

The “ Burt ” variety of oats is one of the chief red oats and it is 
regarded as haying been created by a certain Burt, hence its name. It 
is widely adaptable and grown for industrial purposes in the South-West 
of the United States. It is very subject to variations and difficult to 
classifyJ probably the varieties known under the names of “May”, 
Early Ripe ” and ' f< June ” belong to it. It has a great economic 
value by reason of its wide adaptability, early ripening and resistance to 
rust and smut. This variety has been classified as Avena saliva and as A: 
sierilis . According to the writers it belongs to A . hyzaniina , the species 
in which .European taxonomists include the cultivated descendants of 
A. sierilis . It certainly contains some stock much resembling A. saliva. 
It is however not improbable that many spontaneous crossings have 
taken place. 

Besides the character of the spikelets which are of very great impor¬ 
tance, the writers have observed that this variety undergoes variations in 
various characters, such as in the habit of growth of the young plant, in 
the colour and size of the leaves, in the time of ripening, etc. 

'There are also distinct variants, among them one showing a pale 
condition of leaf, another with many flowered spikelets, one with free 
glumes, etc. 

The writers show the utility and possibility of isolating relatively pure 
stocks, by continuing selection for several years. A. F. 

620. Bean Culture in Norway, 

Bremer A. H. Meldinger fra Norges Landbruksksiskole , No. 7, 1924, 
pp, 317-366, bibliography. Oslo, 1925. 

The growing of Phaseolus vulgare P, multi flams, and similar varieties 
of beans has increased rapidly during the past twenty-five years, owing to 
the successful results of plant-breeding, which has placed on the market 
new varieties especially suited to Norwegian climatic conditions. 

Amongst dwarf beans, the varieties “ Nordstjer ” 'and “ Alabaster** 

1 , [ 610 - 6 & 0 ] , 
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have proved the best. The Norwegian strain of Brstling Reistad ” 
gives a high yield and ripens early. Early maturity is very important 
owing to the shortness of the summer, which makes it very difficult to 
obtain well-ripened seed, also the failure of seed to germinate from 
damage caused b3 r disease is a serious difficulty. W. S. G. 

Tropical and other commercial plants . 

621, Cotton growing in Cilicia* 

VmMORX, F. I4. de. ha culture du cotonnier en Cilicie. Revue d’Histoire 
Naturelle appliques, v. VI, No. 2, p. 53-64, Paris, February 1925. 

The writer examines the general conditions of the region which oc¬ 
cupies an area of about 50 000 square km.: the growth of cotton there is 
nothing new having been introduced from India, but its exportation dates 
back to about 20 years ago. In 1908, 60 000 bales, of about 2 quintals, 
were exported ; in 1912, 100 000 bales, 120 000 in 1913 and' 135 000 in 
1914. Consequent to the outbreak of war, production fell to 15 000 bales 
in 1915, xS 000 in 1917, 15 000 in 1918, in 1919 to 24 000 and in 1922 to 
28 000. The writer, in 1924 when he made his journey of investigation 
in the region, estimated the crop at about 60 000 bales. 

The species grown are : Gossypium herbaceum and G. hirsutum. The 
former species is called “ yerli ” and was introduced about a century ago ; 
it is grown without selection, sown broadcast, with primitive methods, 
so that the yield is rather small, not exceeding 50 kg. per ha.: the 
capsules, have the peculiarity of being but slightly ■ dehiscent and the 
seeds are fairly adherent to the capsule : these characteristic peculiarities 
enable picking to be spread over a long period of time, and done when 
convenient, while the removal of the seeds is done by hand by women in 
winter ; in a country where manual labour is so scarce these peculiarities 
have the greatest importance. 

G. hirsutum (Upland type with short staple), called ff yane ”, was 
introduced about 40 years ago : it does not present appreciable modifica¬ 
tions, but is less productive. 

In Cilicia, it is not really possible to distinguish special cotton zones, 
as cotton is grown everywhere. The best soils are' the argillaceous al¬ 
luvial soils containing up to 20 % o carbonate of lime : their colours vary 
from grey (presence of much carbonate of lime) to black and red, the red 
soils containing salts of iron and chromium. Subterraneous water is 
abundant throughout the Adana plain, thus the cotton, owing to moisture 
in the sub-soil, can stand the extraordinarily dry summers. The cultural 
methods 1 are rather primitive: the Germans, during the war, taught modern 
methods, consisting especially in deeper tillage of thq soil, and large pro¬ 
prietors. carry out deep tillage with machines, but according to Ackard, 
this is more injurious than useful, as helping the dessication of the subsoil. 

Chemical manures are not used : stable manure is used in nurseries, 
rarely for large crops, but this stable manure has little value, because it 
contains not straw but fine earth. 

[«!]' 


0 



CROPS IN TEMPERATE AND TROPICAE COUNTRIES ' 961 

The growth of cereals follows that of cotton. In some regions, owing 
to scarcity of manual labour excellent land is obliged to be left uncultivated 
for one or two years. “ Bersim ” and the groundnut might be introduced 
into Cilicia with good results. The principal cotton pests have come from 
America : Earias insulana , and E. faba } Harpator iracundus and lastly the 
pink boll worm or Gelechia Gossypiella. The methods of • preparation of 
the land are as yet imperfect ; the removal of the seed is effected for 
large crops with the Platt machine with cylinders. 

The principal types of Cilician cotton are :— Yane, Kapoumali, 
Superieur, Extrissima, Extra (these last four belong to the yerli ” 
cotton). 

On the 22nd December 1924, the price of Good Middling at Havre 
being 880 frcs. per 50 kg., their values were :— Yane 670-680, Kapou- 
mali 650, Superieur 640, Extrissima 625, Extra 610. 

Cilicia is therefore a region fairly near to Europe, and within easy reach 
and with a great future for cotton. If Turkey lives in peace lor a few 
decades its production might be estimated at not less than 80 000 tons. 
But great improvements must be made, especially in cultural methods. 

E. C. 


622. Gums and balsams of Indochina. 

CrevosT, Ch. Bulletin Economique de I'Indochine , year XXVIII, No. 172, 
1925-111, p. 283-317, 16 pi. Hanoy, 1925. 

The economical review of Indochina, continuing the publication of the 
catalogue of the products of Indochina, has published the part dealing 
with the gums and balsams of Indochina. 

A) Gums . 

Gums are substances soluble in water, with which they form thick 
and fibrous mucilages. They are divided into three, classes : 

I. -—* Real gums {type gum-arabic ). These sw T ell rather in water, 
and dissolve entirely or partially. 

II. — Mixed gums ( pseudo-gums ). Their solubility is small. They 
swell considerably in water without dissolving e. g. Tragacantli. 

III. — Tanno-gums or Kino containing, besides the elements 
which form mucilaginous solutions with the water, also gallic acid and 
tannins. The author has adopted for the study of gums a classification into 
botanical families : 

Biscacees: Coehlospermum gossypium D. 0 ., var. cambodiana Ga~ 
gnep : its gum is a product to be studied. 

Guttiferous : Gutta-percha. Indochina counts no less than 22 kinds 
of Garcinia , of which most on being cut produce gums of different sorts, 
more or less coloured and consequently more or less capable of use. 

Among the gums, special attention must be drawn to the gutta¬ 
percha which forms an excellent commercial product of Indochina. It 
is found in the following trees : 

% [6S23 



62 


AG-RICUX/HJRAE INTEEEIGENCE 


Gareinia Hamhuryi , Hook, f. ; syn. G. morella , van pedicellate Hamb.* 
a tree, 10-15 metres high, found in Cambodia in the provinces of Pursat. 
Kompongspen (Khands of Somrong-tong and of Thpong), of Kampot, etc, 
and on the Phn-qnoc island. 

According to certain Cambodians, 50 trees produced 37 y 2 kgs. 
in 5 months or 0.750 kgs. per tree every two years. A Chinese buyer who 
was in close touch with a settlement using this product, told Pierre 
that the production of one tree was not less than 2 kgs. This tree, which 
he pointed out as being able to give that production, was 32 years old, 
already exploited and its bark had a thickness of 4 mm. Pierre has ac¬ 
tually seen trees, 10-12 years of age, whose diameter was not more than 6 cm 
and which already had been tapped. Consequently he thinks it possible 
to start tapping garcinias when they are 5 or 6 years old. Gutta-percha 
is completely dissolved by the action of ether and w T ater ; it is used 
for colouring numerous spirit and turpentine varnishes ; it is also used 
in water colour painting. One finds in the market of Saigomi two qualities 
of gutta-percha, the. first quality gum is nearly pure, its breaking is 
conchoidal, smooth, and brilliant, the colour dark yellow-orange, becoming 
light yellow when one rubs it with a wet finger. It is sold in cylinders of 
a diameter of 3-4 cm. and a length of 12-15 cm., the second quality gum 
is spoiled by scraps of bark; it is sold in irregular lumps or in small pieces. 
The average annual export from Xndo-China of Gutta-percha during the 
years 1919-1923 was about 13 700 kg. 

■ During 1923 the exports amounted to 17 000 kg. of which 
11 000 kg. were to Singapore, '3200 kg, to France, 1350 to England, 
1000 to Hongkong and the remainder divided between Belgium and Siam. 

1st class gutta-percha was in Cochinchina valued at 250 piastres 
per 100 kg. in December 1924 ; the price of the second quality is gen¬ 
erally from 30-40 piastres less. 

Gareinia Gandichandii Planch, and Triana, a forest species 3-10 
metres high. — Cochinchina, Annam and Laos — Seldom cultivated. 

Gareinia tonkinensis Vesque, a beautiful tree, cultivated in Tonkin 
for its oil-seeds and not for its gum ; the last according to Dr, F. Heim 
might be of great interest for the stiffening and the printing of textile 
fabrics. 

Sterculiacees, — Some Sterculia, among the 30 kinds known in Indo¬ 
china, produce now and then a white-yellowish gum, which the Anna mites 
are very keen on taking, as their pharmacopoeia appreciates it highly for 
chewing. 

Rutacees. — The gum-producing Rutacees are very numerous, 
those worth notice being : Aegle marmelos corr Feronia elephantum 
corr. — Zanthokylum piperitum D. C. 

Meliacees — Media azedarach E- (Japanese lilacs) and Melia azadiraekia 
L. These two kinds are spread through the . different countries of Indo¬ 
china ; they are planted in the middle and at the sides of the roads; Some 
planters of Tonkin have ■ made special plantations of Melia azadarach : 
the nature of its wood and its rapid growth make it very suitable for'the 
construction of mine-galleries./ 
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One fairly often sees long gum drops on the trees, light-yellow in co¬ 
lour and brilliant, and these dissolve almost completely in water. 

Chakrasia tabularis A. Juss. Anacardiacees — Buchanania latifolia , 
Reset)* A very common tree in all the southern parts of Indochina, 
Burma and India with seeds having a taste of pistacchio. According to J. de 
CORDEMOY, the gum. of this tree is very highly appreciated in India. A 
well grown tree could yearly give a little more than 2 kg. The gum is 
crumbly, of a light colour or pale brown, tasteless ; it is largely sol¬ 
uble in wader. The solution, which contains only a small proportion of in¬ 
soluble elements, possesses adhesive qualities, quite comparable to those 
of gum arabic. The author thinks that this product might attain a real 
commercial value : 

Odina Wodier Roseb. Bonea burmanica Griff — Anacardium oc¬ 
cidentals If, 

Teguminosae. — It is the Acacia genus and specially the African 
kinds of this genus, found in Egypt, in Soudan, Senegal and along the 
coast of Somaliland up to the Cape of Good Hope, which gives the 
European markets their biggest supply of gum arabic. Indochina has 
got about ten sorts of Acacia , wide-spread through her territory, but the 
absence of research on the subject makes it impossible at the present mo¬ 
ment to give any indication of the nature of the gum. of these trees. 
Among the best known sorts the author mentions : 

Acacia Farnesidna , Wild. — A. arabica Wild. — Butea frondosa Roxb. 
(the gum of this tree is very rich in tannin) B. superba Roxb., 

The following kinds are also mentioned : Pterocarpus indicus Wild. — 
Pi, pedatus Pierre — Pi, cambodianus Pierre — Pi. macrocarpus Kurz. 

Lauraceae . — Some lauraceae possess in their wood gum-mucilaginous 
substances, which, though they are not be found on the bark of the tree 
in a state of secretion, are not less interesting to commerce. Such is the 
property, of Litsea sebifem Pers. A tree of about 12-15 metres high, well 
known in Indo-Ghina and cultivated in certain provinces (provinces of 
Nord-Annam) for the use of its oil-seeds, which on being crushed yield 
a concrete yellow material, serving for lighting purposes. 

B) Balsams . 

The pharmacologists, agreeing with the chemists, restrict the deno¬ 
mination of the balsams to the natural products, of which the average 
composition is the following : resin, volatile oil, and one or more acids 
of the aromatic series, generally benzoic acid and cinnamic acid. 

Benzoin. — The Indochina economic agency at Paris has recently 
published a study , on the benzoin of Indo-China, called ' r Benzoin of 
Siam The sort observed at Tonkin by Baransa (Authostyrax tonkinense) 
should correspond with the Sty rax tonkinense of Pierre, f< Bo-d£ ” of 
the^ Tonkinese, and this sort, cultivated in Laos for its benzoin under the 
name of " Kok Nharn ”, would appear to be muck more, widely spread. 
It is to be found in Tonkin, in the provinces of Hoa-binh, Sonia, Phu- 
tho, Thai-iiguyen, Tttyen-qtiang Yen-bay and those of Nord-Annam, where 
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it is only cultivated to supply the wood for making matches. Sty rax 
ionkinense Pierre = Anthostyrax tankmense Balansa. 

Benzoin gives out a fine perfume, somewhat like that of vanilla, a 
quality making it much in demand for the making of perfumes. It melts 
in the fire, spreading a very strong odour , it is soluble in alcohol and ether. 

Indochinese exports of benzoin during the period 1909-1923. 


Year Quintals j Year Quintals ; Year j Quintals 

•i_ „ j_i_.... 

! I I | 

1909 ..j 239 | 1914.! 1'>2 I 1919.I 410 

1910 . 265 j 1915.| 162 . 1920.I 2**5 

1911 ...... 502 I 1916.: 7(1 i 1921.; 17C 

1912 .’ I 120 I 1917.; 52 | 1922.; 390 

1913 ., I 330 | 1918.j 4 | 1923.! 37: 

Total... 3558 j ■ | 456 j | 1 <’524 

Average annual j j j ! | 

export.; 715 | i 91 ! | ' 325 

__ ; _L_ __ i _ 1 j_ 


The exports during the year 1923 are divided as follows : 

Laos, by Tonkin, 201 quintals ; 

Taos and Cambodia, by Cochin-China, 176 quintals. 

The benzoin of Taos follows many trade routes : the production of 
the Hona-Phans, formerly nearly entirely directed along Thanli-hoa (An- 
11am) by Sam-Tu, takes more and more the road of Oxo-Ido (Tonkin). 

The buyers even send their agents on the roads leading to the market 
in order to get the material, before it reaches that place 1 ; on the other 
hand part of the production of Tuang-Prabang is forwarded to Cochinchina, 
while another lot passes the Indochinese frontier to be shipped at Bangkok, 
where it raises the export quota of this country under the commercial 
name of “ Benzoin of Siam 

The packing of the benzoin is a very delicate operation, as it is apt 
to break very easily and especially to form into lumps : it is a commodity 
which must be labelled : “ to be kept away from the boilers 

The exporters take very great care in packing : some wrap the layers 
of the three first qualities in very soft native paper and afterwards in tin 
plate boxes ; others wrap the boxes containing the different kinds round 
with paddy husks in order to weaken the influence of the heat which 
might cause the drops and especially the small scraps to form into lumps. 

' P. C. 

(Correspondence Bureau of Indochina). 

623. Variatlonsgmj'the sugar content and in the rate of growth of beet 
in consequence of rain. 

Urban, J. (Forschungs-Imtitut der Csl. Znckerindnstne). Ueber Aenderan- 
gen im Zuckergehalt tmd in der Wachstnmsgeschwindigkeit der Rttben als 
Folge verschiedener Wassemiederschlage. Zeit. f. die Zuckerindustrie dev ce- 
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choslovahischm Repuhlik , Year XXJX, No. 39-40, p. 299-305 and 307-312, 1 
fig., 10 tab. Prague, 1925. 

The writer has made use of data furnished by 6200 analyses' made 
during five years in sugar factories in Czechoslovakia and has correlated 
the analytical results with the rainfall conditions. It is observed that the 
sugar content shows its maximum increase after a dry week preceded' 
by a wet one (20 mm.) ; this increase was on the average 0.80 % and in 
one year amounted to 1 19 %. When a dry week was preceded by another 
dry week, the increase was 0.75 %. 

With continuous rain, the gain in sugar content is reduced with a cer¬ 
tain regularity so that, after a rainfall of 27 mm., the sugar content 
remains as it was at the end of the first week and is reduced below this 
limit after still heavier rain. 

There may be a decrease in the sugar content also with a rainfall 
less than 27 mm., when the beet has a scanty sugar content and the leaves 
have withered The decrease in sugar content caused by abundant rain 
averaged on the five years 11 % with 35 mm. of rain ; in a dry year (1921) 
it amounted to 1.12 %. 

The sugar content is more stable, that is it resists the decrease bet¬ 
ter, when the root and the leaves are well-developed and fresh. Vice versa 
the more the beet is dried up, the more easily the sugar content decreases 
after rain, in consequence of the weakening of assimilation in rainy weath¬ 
er. As regards the rate of growth , it is observed that this varies in direct 
proportion to the rainfall of the same week and of the previous week. 
The smallest weekly increase (g. 20.7) was observed in the average of the 
five years during a dry week preceded by another dry week. With con¬ 
tinuously .increasing rain, the rate of increase in weight of the root becomes 
quicker, though it slows down again afterwards. 'The greatest weekly 
increase (g. 38.3) was observed in sunny weather after a heavy rainfall 
of 37 mm., when therefore the beet had sufficient moisture. 

The greatest elaboration of sugar in the root took place in a dry week 
preceded by a wet one. The best conditions for the production of sugar 
exist when, after a rainy period, the weather becomes fine; in such a case 
the average weekly increase was g. 7.62. On the other hand during a 
rainy week the production of sugar fell in such a degree that during a 
rainfall of 35 mm. the gain in sugar was only g. 4.89 or 64 %o£ the max¬ 
imum production. In the same conditions the elaboration of sugar is 
"smaller when the leaves are less developed A. P. 

624* Tests of Sugar' Beets, 

Down B- C. Michigan Agricultural College Experiment Station Bulletin 
No. 66, p. 8, tables 6 . Bast Lansing, Mich., 1923, 

The Bulletin contains a report on three years' work on 23 samples of 
sugar beet of different varieties and from various sources, . The average 
yield, sugar percentage, purity coefficient and total sugar recoverable 
are given for the strains tested. 
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The average total sugar recoverable per acre for the leading varieties 
was : German Elite 2242 lb., Zapotel Seed 2138 lb., Czecho-Slovakia 
2106 lb., Canadian 2090, G. D. Z. 2074, Michigan Grown 2000. 

Michigan grown seed from commercially grown foreign seed, with¬ 
out selection, results in a beet with comparatively high tonnage, low sugar 
and low 7 purity. 

A variety of sugar beet should not be grown because of high sugar 
content alone, but should be tested for tonnage and purity coefficient. 

W. S. G. 


Horticulture and forestry. 

625. Fruit growing in Italy. 

Bassi, Bdoarbo. Frutticoltura italiana. One vol. 16 0 . p. 35S. figs. C. Ta- 
rantola ed. Piacenza, 1925. 

The principles and informative criteria to which modern fruit-grow¬ 
ing arboriculture must be subjected are expounded in this volume. 

The first part contains ideas of general fruit-growing, types of fruit- 
farming and methods, the care to be given to the trees; with a widely de¬ 
veloped discussion on pruning. The second part is 'devoted to special 
fruit-growing and deals with trees bearing stone fruits (peach, apricot, 
cherry, plum) and fruits with pips (apple, pear). Hints on methods 
of cultivation, harvesting, packing, preservation and especially regarding 
diseases are given clearly. In recapitulatory chapters, at the end, the 
Author, in addition to dealing with the manuring of fruit trees and ar¬ 
boreal medicine, gives standards for ascertaining the productivity of 
an orchard and suggests a radical reform in the propagation of fruit 
trees, based on the genealogical selection of the grafting stock. 

A. F. 

626. Orange grafting in Suriname. 

Staeiel, G. Het veredeln der sinaasappels in Suriname. De Indische Mer- 
cur , year 48, No. 2, p. 15-16, fig. 12. Amsterdam, 1925. 

The necessity of a greater production of oranges in the Dutch Indies' 
was specially felt during the war when European markets were closed. 
Now oranges from the Indies are being sent to Europe, but they have to 
meet competition, especially of South African oranges, hence the necessity 
of arranging for a good and more especially a standardized production. 

Among the various varieties /‘Washington Navels ” is not recommend- 
able because the fruit is not juicy. “ Lambs summers” gives good fruit, 
but it Is only suitable for local consumption, because the thin skin soon 
becomes hard and leathery and prevents export to a distance. 

For important varieties it is therefore better to have recourse to local 
kinds, among which there are some which produce fruit of very good quality; 
among these may be mentioned the varieties:— Sorgoiiet, La Liberte and 
Kwatta. There then remains the question of stock fox grafting on to, 
fox which the bitter orange and the alamoen ”, a variety of Citrus de~ 
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cutnana, are recommendable. The latter, indeed, in the damp climate of 
Suriname, easily becomes subject to the gum disease, but other varieties 
are still more easily attacked by this disease. 

As regards the method of grafting the cutting like an inverted T 
is advisable ; but this is not suitable for the “ alamoeti ” for which For- 
xcERT’s method is followed. A. F, 

627. The natural laws of sylviculture. 

Mayr, H. Waldbau auf naturgesetzlicher Grundlage. II. edition, 1 vol. 
in 8vo p. 568, 27 fig. and 3 tab. P. Farcy, Berlin, 1925. 

The first edition of this book, published in 1908, aroused great in¬ 
terest and caused keen discussion, as happens to all works which give 
new impulses to currents of thought. But the foundations of sylviculture 
established in it by the author were so sound that the editor, on the 
advice of experts, decided to publish this new edition without changing 
a word of the original writing. 

It is pleasing to note here, as agreeing with the guiding principle of the 
International Institute of Agriculture, the fact that Mayr correctly 
pointed out that the fundamental laws of sylviculture are international. 
And it is precisely for this reason that this treatise, henceforth a standard 
'work, will be read and consulted with profit by anyone, in every country, 
who is interested in vital' questions of sylviculture. A. F. 

62ft The effect of grass undergrowth 011 trees. 

Howard, A. (Institute of Plant Industry, Indore). Effect of Grass on Trees. 
Proceedings of the Royal Society . v. 97, p. 284-321, 6 tab!., bibl. London, 1925. 

In meadows and pasture lands of temperate regions, trees flourish even 
when surrounded by numerous grasses which are an artificial product 
created by man from the original forest and maintained by cutting and' 
manuring. In tropical regions, on the other,hand, where pasture lands 
ate scarcer, land covered with.grass when protected from animals, quickly 
becomes covered with shrubs and trees. Although the trees' tend to eli¬ 
minate the grass, in cases of a natural struggle, it .sometimes happens 
that the grasses are capable of suppressing the trees. In various parts 
of the world, it is noticed that pear trees, apples and cherries do not 
thrive when there is an undergrowth of grass, if the soil is a heavy clay. 
The cause of this failure to thrive has been attributed by some people to 
a soil toxin which however has never been isolated. 

Ill effects are lacking or are reduced to a minimum in well aerated and 
permeable soils, while after all it is certain that under, natural conditions 
the grasses could not hold out against the trees. 

The writer has investigated the problem by experiments at Pusa, 
which is situated on an old alluvium of the, Ganges, examining various 
species of fruit 1 trees. ' He observed that there were really deleterious ef¬ 
fects, when the trees were young ; less injury was experienced on the other 
hand by mature trees. When artificially trenched, some trees, such as 
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the mango, the loquat (Eriobotrya japonica) and the HcM (Nephelium 
Litchi) may recover, while others, such as apple trees, Citrus medico, and 
Anona squamosa do not feel any effect. The guava (.Psidium Guy ova) 
can grow fairly well even with an undergrowth of grass and does not 
feel any effect from aeration. When the causes of these phenomena are 
investigated, it is observed that the grasses only have an effect on the 
superficial root system of the tree and not on the deep root system; this 
effect Is shewn in the reduction of the growth of the superficial roots and 
of the number of active rootlets. Now at all seasons and under all con¬ 
ditions the various root systems show a considerable reaction to improved 
aeration. Even during the dry season, when the permeability of soil 
is at a maximum, the deep roots continue to ramify and to form abundant 
rootlets which grow in the various cavities and in the deep strata. After 
the rains, the superficial root system becomes markedly aerotropic and 
enteres into a phase of activity. This is the period of active nitrification 
and of growth of the leaves and of the trank. Now the grasses become 
injurious either by restricting the aeration of the superficial rootlets 
during the rainy season (monsoon), or by reducing the provision of combined 
nitrogen during the whole year. There would then be the toxic effect of 
carbonic acid which accumulates in the soil during the rains, and the 
decrease of the provision of nutritive material (nitrogen). This explains 
the good effects which may be obtained in certain cases where trenching 
is done and those following nitrogenous manuring, which last however is 
ineffective in the case of the lichi and loquat. The possibility of the 
injurious effects being due to a hypothetical toxin, may be excluded. 

A. F. 
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Irrigation 


629. Use and Waste of Irrigation Water. 

Smith G. K. P. University of Arizona, Agricultural Experiment Station Bul¬ 
letin No. 101, pp. 17, figs. 10. Tucson, Arizona, 1925. 

The Bulletin contains much useful information and concludes with 
the following suggestions for farmers employing irrigation water: 

Keep the ditches in order ; line the ditches with concrete or lay ce¬ 
ment pipes and so avoid loss by seepage ; grade the land surface evenly; 
plough deeply ; use short lengths of land for light soils; divide a large 
head of water Into “ unit heads ” so as to get uniformity of irrigation; 
" test the soil the day after irrigating to find the depth of water penetration ; 
irrigate before planting ; do not over irrigate; do not hesitate to irrigate 
at night, the evaporation being less at night; irrigate at the most favourable 

[«**] 
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time, alfalfa when two-thirds' grown, maize when in tassel; examine the 
soil occasionally for texture and moisture; cultivate the soil, a loose sur¬ 
face prevents baking and cracking ; eradicate weeds ; use a crop rotatiou 
containing alfalfa ; do not irrigate the roads; measure the water to ascer¬ 
tain how much you receive and how much each crop uses. W. S. G. 

63*Studies in Soil Cultivation* ,, 

I. Keen B. A. and Haines W. B. (Rotliamsted Experimental Station). 
The evolution of a reliable dynamometer technique for soil cultivation experi¬ 
ments. journal of Agricultural Science , Vol. XV, Part 3, pp. 375-386, Plate 
I, Figs. 3. London, 1925. 

II. Haines W. B. and Keen B. A. A test of soil uniformity by means of 
a dynamometer and plough. Ibidem , pp. 387-394. 

III. HainES W. B. and KEEN B. A. Measurements on the Rotliamsted 
plots by means of dynamometer and plough. Ibidem. , pp. 395-409, Plates 2, 
figs. 6. 

An account is given of a reliable technique for making dynamometer 
measurements in the field, a description and illustration of the dynamo¬ 
meter being supplied. It was shown that small variations in the draw¬ 
bar pull are significant and correspond to actual variations in the resistance, 
of the soil, No significant change in drawbar pull is produced by imper¬ 
fect adjustment in the set of the implement within limits met with in 
ordinary ploughing. The slope of the land is without appreciable effect 
on drawbar pull up to gradients of 1 in 40. 

The drawbar pull increases with speed, but the percentage increase 
is relatively so slight that saving in labour and other costs should result 
if the speed of ploughing were increased. 

The general conclusion can be drawn from the results that, during 
a steady tun with tractor and plough the variations in drawbar pull can 
be entirely ascribed to variations in soil texture, or soil resistance. 

The unit consisting of tractor-dynamometer-plough should therefore 
prove useful for making field surveys of soil conditions and charac¬ 
teristics, 

II. The site chosen for the experiment was afield known, as Sawyer’s 

covering about 6 % acres recently taken into the area' of the Rothamsted 
experimental farm. The field was level and showed no obvious irregular¬ 
ities. 1 

' The results have been shown in graphical form, Tines indicating re¬ 
gions of equal drawbar pull. The figure has the, appearance of an ordinary 
contour map (figure 1) the “ hills ” and “ valleys ” representing regions 
of high and low drawbar pull, the range of variation being about 40 %. 

The ■ results Indicate large variations over short distances. The im¬ 
portance is emphasised of assuring and allowing for such variations before 
drawing conclusions from the drawbar pull recorded by different imple¬ 
ments,: . , 

III. 'The authors, have drawn maps of soil resistance to ploughing 1 

* ' ; . [*»•] 

1 rr 'Agn ing> i vy ■ ■ , 1 , / ; T \ 
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made during several seasons, on the Rothamsted classical plots, carrying 
wheat, barley and roots respectively. 

The conclusions as to the effect of manurial treatments are only 
of a general nature at the present stage of the work, but such differ™ 
ences are certainly small in comparison with natural variations in. the soil. 





Fig. 136. — Graph of experimental field Showing lines of equal drawbar pull 
'{isodyne contours in lbs.) 

S. —■ S' s= scale in feet. 


In the case' of the Broadbalk wheat plots the drawbar pull values have a 
close relationship with the day content of the soil and with certain aspects 
of the soil drainage. . W. S* G. 

63x* A Study of Native Ploughs in the Philippines., 

Tegdqrg A. L. Philippine Agriculturist , Vol. XIV, No. 3, pp. 135-142, 
figs. 3. bos Banos, Laguna, 1925. 

The author gives details respecting some typical Filipino ploughs, with 
illustrations of the complete implements and the various parts. 

[ssi] # ' •; ; : 
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It is interesting to note that the share never governs the width of the 
cut, which is controlled hy the mouldboard, whereas in the American plough 
the share determines the width of the furrow. 

An account is given of some preliminary draft tests. W. S. G. 


ECONOMICS 

6324 Cost of Producing Field Crops in 1923 . 

Cooper M. R. and Haweey C. R. United States Department of Agriculture 
Circular No. 340. 

The report gives details of an enquiry into costs of production of 
maize, wheat, oats, potatoes, and cotton during 1923. The study is based 
on replies to a questionnaire sent to crop and livestock reporters in all 
the States. 

The reports on wheat showed an average gross cost of §22.88 per 
acre allocated as follows : preparation of seed bed, planting, harvesting 
and marketing, 45 % of cost; fertilisers 11 % ; seed 7 % ; land rent 26 %; 
miscellaneous items 11%, 

The average sales value per bushel was §0.99 and the value per acre 
was $4,38 less than the cost per acre, hence farmers did not receive suf¬ 
ficient income from the 1923 wheat crop to repay them the cost of pro^ 
dilation. 

This work is to be continued, so that in course of time indices will 
be available for making comparisons of yearly costs of production of the 
principal crops. ' W. S. G. 

633. The Legume Problem. 

■ Oakery R. A. Economics of Increased Legume Production a Journal 
of American Society of Agronomy , Vol. XVII, No. 7, p. 373. Geneva N/ Y., 
1925. 

Barron J. H. Utilization of Legumes in Rotation, in the East, Ibid., 
P* 380. 

Kenney R. In the Middle West, Ibid., p, 389. 

Ogaard A. J. In the Northern Great Plains, Ibid,, p. 394. ■ 

Funchess M. j* In the South. Ibid:, p. 398. 

Barnes E. E. The Function of Annual Legumes, Ibid., p. 403. 

Htjghes H. D. Future of Sweet Clover in the Com Belt. Ibid . p. 409. , 

Fisher O. 8. Relation of Legume Program to other 1 Extension Projects, 
Ibid, p. 418, , ■ ■ 

Career C. E. and Schowengerm P. F. Campaign, for More 1 Legumes, 
Ibid. p. 431.' 

The series of articles discusses the importance of leguminous; plants 
in farm economy in its various aspects, special attention being given to,, 

® 1 „ [ 6 SS- 63 S] 
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forage plants such as alfalfa, clover, vetch, soybeans, etc. The conditions 
favourable to each plant, and its particular advantages are described. 

The area under leguminous crops in the United States is dealt with 
by O. S. Fisher, who shows that five States have increased less than 1 %, 
six have gained up to 10 %, ten from 11 % to 25 %, eight have increased 
the area from 25 to 50 %, four from 50 to 100 %, and five States show an 
increase of over 100 %. The reasons, which are many, for this extension 
of the alfalfa area are discussed by the author. 

The further extension of leguminous crops is strongly advocated, 
and 0 . E. Carter and P. F. Schowengerdt outline a scheme which in¬ 
cludes advice respecting the growing of different legumes, the main object 
being the leading and aiding of farmers in the adoption of farm practices 
that have been proved profitable* W. S. G. 
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Utilization of agricultural produce . 

634. The Power Alcohol Problem, 

Hardy F. Tropical Agriculture , Vol. II, No. 9, pp. 192-194. Trinidad, 
19252 

The article deals mainly with the various raw materials used, or which 
might be used, for the production of alcohol, such as sugar, starch, molasses, 
coal and. cellulose substances. 

The author considers that sugar and starch are too valuable for the 
purpose, being foodstuffs ; the supply of molasses would be insufficient, 
apart from the fact that improved sugar refinery methods are lessening 
the available quantity of this material. The only suitable raw materials 
available for large-scale production of power alcohol are coal and cel¬ 
lulose substances. 

The cost of production of industrial methyl alcohol from coal has 
already been reduced to such an extent that it may become a rival of 
petroleum fuel. 

Cellulose substances are available in vast quantities, as waste material 
from cereal crops, natural vegetation in forests, .swamps, etc. This source 
could' theoretically supply alcohol fuel greatly in excess of the present day 
consumption of petrol. W. S. G. 

633* Preservation of Beets by Desiccation in North Africa. 

Miegb E. La Conservation des Betteraves par dessication dans 1 ’Afrique 
du Nord. Revue Agricole de VAfrique du Nord , Year 23, No, 309, pp. 442-444, 
No. 310, pp. 460-462, No„ 321, pp. 479-482. Algiers, 1923. 

The cultivation of beets has been tried in Algeria and Tunisia for 
a number' of years, and the results have shown that this crop would give 
' high yields, when well' managed. The preservation of fresh beets, how- 
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ever, which in Europe is a simple matter, is very difficult in a hot 
climate, as, if left exposed to the air, they putrifv rapidly and become 
useless ; even when placed in a silo they undergo fermentation and the 
composition is altered and the value diminished. 

Storage in the ground presents difficulties and experiments made at 
Rabat ic i<) 2 t slit)wed a fall in saccharose content from August 9 to 
November 2, from 19.41 % to 7.45 %. . 

For many reasons, it is desirable to have a process for the preserva¬ 
tion of beets which is simple and economical, and desiccation appears 
to meet these requirements. The method is by no means a novelty and 
has given excellent results in many countries, but usually requires spe¬ 
cial installations and the use of combustibles which are often very costly 
in the Colonies. 

Drying in the sun is obviously less costly and more simple and has 
been tried formerly in California and at Rabat since 192a. 

The method followed in Morocco is very simple, the roots being cut 
into slices which are exposed to the sun, in thin layers. The beets shrivel 
rapidly, and in three or four days are sufficiently dry to be ensiled or stored 
in a shed, where they may be kept for several months. 

The results of experiments showed that desiccation was practically 
complete after the third day in the case of thin slices and on the sixth 
day with hand cut fragments. 

The loss in weight of the slices, after the second d&y was 54 %, and 
75 % after the third day. The entire roots take from 8 14 days to dry. 

Analysis showed that the moisture content of dried, entire roots fell 
to 20 % and that of dried slices to 13.15 %, the sugar content increasing 
from 16-18 % to 55-61, and even to 65.5 %. There is however, a partial 
transformation of saccharose to reducing sugars. 

The sun drying method is of practical value to colonials and even 
natives, and results in a perfectly 'preserved product which is appreciated 
by all farm animals. W. S. G, 

636. Variations in the composition of a sugar beet according to the 

disintegration of the tissues and the pressure. 

MxjNintA. 1 T, O. Variations dans la composition du jus cl’une betterave sui- 
vant I'etat de disintegration du tissu et des procedes de pression. C. R. de VAca¬ 
demic des Sciences , vol. 180, No. 15, p. 1x76-1178. Paris, 1925* 

When a beet is subjected to successive gradually increasing presstires 
of from 50To 400 atmospheres, and if the juice corresponding to each, 
pressure is collected, it is observed that the quantity of .solid matter in the 
juice clearly decreases with the increase of pressure. 

Different variations are obtained by using different methods of pressure. 
These facts explain, at least, in part, the differences which are sometimes 
observed between the richness of the pulp in saccharose and that of the 
juice. In' order to make a suitable use of the sensibility of densimeters 
and to estimate the degree of purity with the maximum precision, it is 
absolutely necessary to extract the juice from a standardized pulp. 
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637. Tiie composition of the juice of sugar beet la the season of 

1924 - 1925 . 

Vondrak Jiri. (Forschungs-Institut der csi Zuckerindustrie). Bericlit iiber 
die Zusammensetzung der Safte der Kampagtie 1924-25. Zeit. /. die Zuckenn - 
dustrie der cechoslovakisckm Republik , Year XLIX, No. 46-47, p. 355-362, 5 
tab. Prague, 1925. 

It appears from the writer's researches that the purity of the juices 
of diffusion, and of the syrups ’was much greater an d the quantlt}" of ni¬ 
trogen smaller than in the previous season. Aided by the favourable 
composition, the manufacture of sugar was facilitated and only in a few 
factories was there partial deterioration of the beet caused by the very 
high temperature which was experienced at the beginning of the season, 
or by difficulty of extraction through diffusion or through a heavy microbic 
infection by Leuconostoe . In some factories the production of magnesian 
precipitates during the evaporation of the juice was also noticed. 

On the whole it was a favourable year compared with the previous 
four years. A. P. 

633. The action of lactic fermentation on slices of sugar beet, 

ENos, Pr. Erfahnmgen mil der Impfimg ausgelcmgier ,Schuitzil ” mit 
" Laetazidiii '* in der Dobrovicer Zuckerfabrik. Zeit, f. die Zuckerindustrie der 
Cechoslovakischen Republik , Year XhXX s No. 17-18, p. 129-132, -Prague, 1925, 

The treatment of slices of sugar beet with the bacteria of lactic 
fermentation does not cause any loss of nutritive matter. They are en¬ 
tirely innocuous to cows feeding on them. The objections raised by 
some investigators to the watering which the slices are subjected to in 
consequence of the addition of-the culture liquid have no force, all the 
more so as the increase of water barely amounts to 0.26 % of the weight 
of the slices themselves A. P. 

639., Rational grinding of maize. 

MaroTTa, D. and Di STnFANO, P. (Chemical Lab. of Public Health). Ann. 
di chimica applicata, v. 15, No, 6, p. 227-238. Rome, 1925, 

The easy deterioration of maize meal, due to the high percentage of fat 
contained in the germ, is known and the great advantages which might 
be gained by degermination before grinding seem evident. Hygienic 
advantages, because, the portion rich in fatty matter and a ready harbour 
for germs being eliminated, a better and better keeping meal would be 
obtained ; ' economic advantages, because the products which are thus 
derived might be better utilized for feeding cattle* 

'Degermination. is however not possible with the stone grinding mills 
which are 'generally - used by the country people. In it the maize is crashed 
and-ground between two disks of stone one of which is fixed and the other 
revolving, so that the germ becomes both reduced to powder and mixed 
-.with the meal. Moreover, the increase of temperature through grinding 
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affects the quality of the product by increased acidity; the product is 
then also rendered inferior by the high content of cellulose and fatty sub¬ 
stances in the grain. 

High milling, with cylinders, would remedy these drawbacks, but it 
is seldom used because the large mills are situated far from the centres 
of production, so that only 10 million quintals out of the 30 m illi ons 
consumed in Italy are ground in them. A good remedy for this state 
of things is afforded by the medium grinding mill with cylinders made on 
the Negri patent, which can work with small quantities just as the grind¬ 
stones do, performs all grinding operations and has the advantage of giving 
a completely degerminated product. 

In it, the maize, from the magnetic apparatus which serves to keep 
back the pieces of iron which are generally mixed up with the maize, 
passes to the first rolling mill with coarse grooved cylinders which accom¬ 
plish the preliminary fracture. It then passes to those with medium 
grooving, which completely detach the germs, which along with the first 
flour are eliminated with the first sifting, and then sacked. It then, is 
passed successively through cylinders with finer grooving varying with 
local custom, and there ■ occurs the successive classification into fine flour 
and'semolina with elimination of the bran elements. From the writers* 
analyses the superiority of the meal obtained by this method which, in 
addition to degermination, makes, possible a more rational separation of 
the bran elements, is evident. 

The economic advantage is derived from the collection of the germ, 
which can be used for oil and for making cattle cakes. 

The installation costs relatively little and its maintenance is easy 
and cheap, A. F. 

640. The final crashing of the olive pulp" by the same machine. 

■ GiMKNEZ, T. El progreso agricola y pecuario , a. XXXI, No. 1394, p. 559-361, 
1 fig. Madrid, 1925. 

With modern machinery and high pressure it is possible to obtain 
a 7 % increase from the crushing of the olive pulp, but in order to reach 
this it is necessary to increase the thickness of the net containers so that 
the larger output does not balance the greater expense of the containers. 

Considering that the greatest drawback to the extraction of the oil 
from the olive is the stone, the previous separation of it solves the problem 
of the final crushing of the pulp. 

With' the Tafur ” machine of Spanish construction it. is possible to 
obtain this separation soon after the first crushing of the cold mass of 
qlives. The advantages thus obtained are : decrease in the breakage' of 
/ the nets as it. is not necessary to employ very high pressure in, the first 
crushing of the pulp ; first pressing of the pulp up to 4.80 % with hardly 
any expense in view of the fact that the lever or the beam of the' hydraulic 
press can be used; the oil so obtained is perfectly edible and the colour, 
, odour and taste, exactly the same. Fresh pulp must,' however, be used;' 

' Continuing' the : author, cites ■ a series of testimonials on the “ Tafur ” 

% ■ • £•*•] 
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machine, amongst which is one given by various experts present at the 
experiments carried oat at Villafranca de los Barros (Prov. Badajoz), 

Of great Importance is the use that can be made of the residue. As 
no stones remain in the pulp it does not present the drawbacks that up 
till now have been experienced when using it for feeding live stock. The 
<c Esiacion Agronomics Central of Madrid states : ‘ f This pulp is an ex¬ 
cellent food for pigs and In fact for live stock in general, but care must be 
taken to mix it with other fodder when giving it to other animals 

The author according to a calculation based on practical results, cal¬ 
culates a certain profit of 102 pesetas for each 1000 kg. of pulp so treated 
when using the Tafur ” machine which works at the rate of 500 kg. 
of pulp and stone per hour w 7 ith a motor of 2 HP. E. M. F, 


641. The toxicity of cotton seed oil and cottonseed. 

Scbw artze, B. W. and Alsberg, C. E. (Bureau of Chemistry, U. S. De¬ 
partment of Agriculture). Relation between Toxicity of Cottonseed and its 
Gossypol Content. Joimi. of Agricultural Research , vol. XXVIII, No. 2, p. 173- 
189, 13 fig., bibl. Washington, S. C., 1924. 

Id. Pharmacology of Gossypol. Ibidem , p. 191-197, 2 tab., bibl. 

The toxicity of cotton seeds is due to their oil content; the different 
toxicity of seeds coming from various localities is thus explained, inasmuch 
as the quantities of oil contained in them are different. Confirmation of 
this assertion is given by the fact that in the States on the Atlantic coast, 
where the seeds contain about 1 % of oil, their toxic effect is more feared 
than in the South-West States in which the oil is found in smaller quan¬ 
tities in the seed. 

When cottonseed oil is administered to animals in small quantities, 
so as to avoid any considerable loss of appetite but to cause chronic 
poisoning, it is seen that paralysis, degeneration of 'he nerves, dysp¬ 
noea, cardiac hypertrophy, oedema of the anogenital region and of the 
lungs, discharges in the serous cavities occur. With injection, pulmonary 
oedema and discharges in the cavities, lowering of blood pressure and 
death by cardiac insufficiency are caused. 

Cotton seed oil can therefore produce all the symptoms which are 
observed in animals poisoned by the seed (diarrhoea, loss of appetite and 
weight, dyspnoea and paralysis). Such poisonings are therefore attri¬ 
butable to the oil. A. P, 

642. The Seeds of Cltmilus Vulgaris as a Source of Oil. 

Bulletin of the Imperial Institute, Vol. XXIII, No. 2, pp. 149-157, Eoudon, 

1925- 

• The water-melon (Citrullus vulgaris , Scbrad.) is now cultivated 
throughout all warm countries. Seeds of different varieties have been 
examined at the Imperial Institute as a source of oil. 1 
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Four samples of seed from the Gold Coast, called “ Neele ” or " Niri ” 
seed yielded a yellow oil, the percentage in the seeds as received varying 
from 33.8 to 44.4. The oil would be classed as a “ semi-drying ” oil; 
the residual meal is richer in crude protein (28.2 % to 35*3 %) than tin- 
decorticated cotton-seed cake ; 110 cyanogenetic glucosides were found, 
but there were indications of an alkaloid substance. The seed was valued 
at £17 to £18 per ton. 

Seed received from Sierra Leone gave an oil somewhat greener in 
colour than that from the Gold Coast, but very similar in character. 

Samples of Citrullus vulgaris seed from the Kano province of Nigeria 
were forwarded in September, 1924. The plant, known locally as “ Gun a ”, 
is grown as a catch-crop on millet farms. The seeds are used both, for food 
and oil extraction. Guna oil is not so sweet as groundnut oil, but is 
much cheaper. 

The seeds contained 6.4 % moisture and 45 % oil. The oil was a 
pale greenish-yellow liquid, with a slight, pleasant odour. Guna oil, like 
other varieties of Citrullus vulgaris , is a “ semi-drying oil ” and the constants 
closely resemble those of cotton-seed oil. The residual meal, after extrac¬ 
tion of oil with light petroleum, was odourless and almost tasteless ; meal 
with 7 % fat contained 40 % crude proteins, and was free from alkaloids 
and cyanogenetic. glucosides. 

Guna seeds as a source of oi Iwould be worth in London about £17 to 
£18 per ton in consignments of 100 to 200 tons. Guna oil of good quality 
should, realize the current price of crude Egyptian cotton-seed oil (about 
£47 per ton, January 1925). The residual meal would probably realize 
in Great Britain rather less than extracted soy bean meal, quoted about 
£12 per ton. W. S. G. 


643. Bacterial Deterioration of Cotton During Damp Storage* 

Burns A. C. (Cotton Research Board, Cairo). Jnl. of Textile Institute , 
Vol. XVI, No. 6, pp. 185-196, figs. II, bibliography. Manchester, 1925. 

The author’s investigations showed that:— 

1) Bacterial and fungoid infection, as a source of deterioration of 
cotton during damp storage, is to be sought for and controlled in the 
tmginned rather than in ginned cotton. 

2) Cotton which has been exposed to very damp storage before 
ginning is much less, resistant to bacterial or fungoid attack during sub- 
equent storage than is cotton stored under dry conditions. 

3) Ventilation of cotton during storage “ in seed ” represses bac¬ 
terial 1 ' and fungoid processes only in cases where the damp material is, 
able to dry rapidly. 

4) ■ Sun drying, of' cotton is advocated in addition to ventilation, 
particularly before storage “ in seed ” .and prior to baling after ginning. 
The process of damping cotton before or during baling is not recommended. 

W. S. G. 
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644- The Modem Treatment of Flax, 

Byre J. VARGAS (Director, Linen Industry Research Association), JnL 
of Textile Institute , VoL XVI, No, 8, pp. 250-256. Manchester, 1925. 

The special value of the flax fibre lies in the fact that it can be sep« 
arated in the form of long, fine, strong, strands or groups of fibres, which 
are much finer than those of hemp or jute ; in comparison with ramie, 
the individual fibres composing the strands are shorter and finer, and in 
comparison with cotton, although but very little longer, lack the convolu¬ 
tions, which make the spinning of cotton comparatively easy. 

The maximum length of the strand is theoretically determined by 
the length of the branchless part of the flax stem, but in practice depends 
largely on the care taken in harvesting and retting, and other operations. 

After harvesting, the next, important process is that of retting, a 
bacterial fermentation of pectinous substances which surround the fibre 
in the plant. The process may be carried out, with or without access 
of atmospheric oxygen, the former by dew retting, the latter by water 
retting. 

Many' modifications of the water retting process have been made, 
by raising the temperature of the water, the addition of cultures of orga¬ 
nisms, etc., but with only partial succsss. The addition of chemicals to the 
water in which the flax is steeped has been tried, but the ' resulting, fibre 
has not proved satisfactory to the spinner. 

The various methods of retting involve retting the straw 7 and sub¬ 
sequently drying for the next operation ; many attempts have been made to 
dry retted flax straw by artificial means, but no efficient method has yet 
been evolved. 

Between every stage in' the working of flax advantage accrues from 
giving the fibre a' rest. 

If uniform crops could be harvested, retting would be more uniform 
but the wide variations and irregularities in the harvested crop has made 
■ machine scutching unsuccessful up to the present, and hand scutched 
fibre is superior. 

The future of the linen, trade seems to depend largely upon the pro¬ 
duction of better quality goods from lower grade materials, a state of 
affairs which calls for a fuller knowledge of the properties of the raw ma¬ 
terials. ' W. S. Ci. 

645. The Vaiue|for Paper Making of * 4 Bakaka 

Be Balzac F. H., Masetj J. and Cercelbt, M. Bulletin de VAgence &S~ 
net ale des Colonies, Year 18, No. 204, pp. 360-372, plates 2. Paris, 1925. 

Samples of the steins of the “ Bakaka plant, a species of sorghum 
(Sorghum vulgare Pers.), were received from Madagascar for investigation 
as- to suitability for paper making. 

The authors give details respecting the botanical and chemical con- 
' stitution of the; plant, and also of the preparation of paper from the 
! material. , 
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The investigation showed ' that the stem of the bakaka plant is 
rich in cellulose, and after treatment yields 37 %, which compares fa¬ 
vourably with the cellulose yield of many other plants. The content of 
woody matter and ash is low, and both are easily eliminated. 

The material is easily bleached, gives a good yield and /furnishes a 
paper of good quality. w. S. G. 

646. Preservation "of Perishable Fruits and Vegetables. 

OvERHOLSER Prof. 33. I/. (University of California). Refrigerating World , 
VcL 60, No. 7, pp. 25-26. New York, 1925. 

It is well-known that fruits such as figs, apricots and peaches cannot 
be kept long in the fresh condition at cold storage temperatures of 32°F. 
to 35 0 P. 

The author carried out investigations from which the following con¬ 
clusions were drawn: — 

Strawberries, raspberries, loganberries, blackberries, cherries, figs, 
apricots, peaches, currants and .gooseberries, frozen at io°-i2° F., in water 
or sugar solution, or crushed with or without sugar, in closed containers, 
were kept for a year without deterioration of colour or flavour. 

Freezing with dry sugar, kept quickly perishable fruits for use in pas¬ 
tries, ice creatn, jams etc. 

Fruits frozen in 30-40 % sugar solution were as excellent as' fresh 
fruit. 

Shelled fresh peas and asparagus have been frozen in water and sub¬ 
sequently cooked and have retained the flavour of the fresh material. 

W. S. G. 


647. The causes which determine the cooking capacity of vegetables. , 

BTppolito, G. (R. Agricultural Station of Modena). Le Stazioni sperimen - 
tali agrarie Italians , voL LVIII, parts. i~6, p. 128-145, bibl. Modena, 1925. 

The phenomenon of the cooking capacity of, vegetables has been 
attributed' solely to the degree of hardness of the water. On the other 
hand, it is well known that vegetables which are easily cooked are grown 
on certain soils rather than on others and it is considered by some people 
that calcareous soils produce hard vegetables, an assertion which is disprov¬ 
ed by the facts; inasmuch as the coastal regions of the Lower Adriatic with 
particularly calcareous soil produce very good kinds of vegetables, noted 
for easy cooking. 

Now it is a fact that' all varieties of .vegetables are cooked more or less 
satisfactorily' in distilled water. There are however, vegetables capable 
of being well cooked in hard water and, it is only to these that the qualifi¬ 
cation, easily cooked will be applied. 

This quality is in relation to the histological constitution of the amyl-' 
iferous tissues. ' When in the membrane' the pectic compounds prevail 
, : "and are in a soluble state, or in a condition' to be hydrolized, the, tissue 

% ' ■ ' ' i 
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then is easily decomposed, acquiring a special softness by reason of which, 
the vegetables can be cooked in all waters. 

When, on the other hand, cellulose, and hemicellulose and the pectic 
compounds are not in a condition to be hydrolized, the amyliferous tissue 
then preserves its original rigidity increased by the smaller dimensions 
of the elements, and the vegetables do not cook well. 

The action of bicarbonate of soda, used in the kitchen for cooking 
vegetables, might be explained by admitting that, by its solvent action on 
pectoses, it causes the breaking down of the amyliferous tissue and con¬ 
sequently the pulpy condition of the mass. But since it does not modify 
the rigidity of the cell walls, it only produces a partial cooking very 
different from natural cooking. 

In old vegetables, we get equal power of absorbing water and swelling 
of the starch, but the membrane of the amyliferous cells is no longer in 
a condition to undergo those changes of which it was capable when young ; 
hence the resistance of old vegetables to cooking. During cooking the 
amyliferous cells remain intact. A. F. 

648. Gold Storage of Oranges. 

Harrison J. E. Journal of Department of Agriculture of Victoria , Vol. XXIII, 
Part 7, pp. 428-432, tables 7. Melbourne, 1925. 

Experiments on the cool storage of Washington Navel oranges were 
carried out to ascertain the conditions which retard or develop the growth 
or mould in storage. 

The value of sweating was studied ; the process being carried out at 
a temperature of 70° F., until the skin of the fruit was soft and pliable* 
Wrapping the Unit in paper had little influence on mould development. 

As a result of the experiments it was found that:— 

(&) The process of sweating offers the best means of guarding against 
the outbreak of mould in cool storage. 

(b) An average temperature of 32°F, is unsuitable, owing to the 
danger of freezing. 

(c) The average temperature of 34°F. will avoid the danger of freez¬ 
ing and gives less mould than higher temperatures, arid is recommended. 

(d) The fruit from different districts varies in keeping quality. 

W. S. 0 / 

649. Quantitative determination of lactic acid. 

Teone, P. and Tafuri, G. B. (Istituto chimico della R. Universita di Roma). 
Sulla determinazione delTacetaldeide nella determinazione quantitativa dell'a- 
eido lattice. Annali di chimica applicata , v. 15, No. 5, p. 206-208. Rome, 1925. 

To avoid the drawbacks experienced with various methods of deter¬ 
mination of lactic acid, especially in muscles and in cheeses, the writers 
suggest the following method, based on the determination of acetaldehyde, 

; The solution containing lactic acid is placed in a’, Kjeldahl apparatus 
with 50-100 ccs. of H 2 S 0 4 at a 50 % strength and is distilled .for., an' 
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hour keeping the temperature between 1400-150 0 and collecting the distil¬ 
late in a solution of hydroxylamine of standard strength (N/io or N/100 
according to the degree of precision required and the quantity of lactic 
acid present) in which hydroxylamine has been set free, with previous 
addition of NaOH. solution strong enough to render the solution' exactly 
neutral using Phenolphthalein as indicator. 

Birring the operation a slight current of air is made to pass into the 
apparatus which removes the aldehyde as it is formed. An oxime is 
thus obtained. The excess of hydroxylamine is then measured with a 
solution of BLS0 4 of strength corresponding to that of the previous solu¬ 
tions, using methyl-orange as indicator. The difference between the 
hydroxylamine introduced and determined by a decoloration test and 
that given, represents the hydroxylamine combined with the aldehyde and 
hence corresponding to the lactic acid. The process is based on the fact 
that phenolphthalein is not sensitive to hydroxylamine, while methyl- 
orange is very sensitive to it. The decoloration test of the hydrochlorate 
solution of hydroxylamine is effected by exactly neutralizing 25 cubic cm. 
with the standard solution of NaOH, using phenolphthalein as indi¬ 
cator, and afterwards adding a few drops of methyl-orange; the hydroxyl- 
amine which has been set free by the NaOH is measured with H,SO r 

A. "P. 
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Plant Parasites , 

650. Plant Diseases and Pests in the Argentine Republic during 1918 - 

1923 , 

Oiroua, C. I), and Araujo, J. J. Enfermedades de las Plantas. Ifista de 
las observadas en la Republica Argentina en los ados de 1918 a 1923,. Publi- 
cad6n del Museo agricola S, R. A.^ No.. 46, pp. 46. Buenos Aires, Imprenta 
“ Gadola ”, 1925. ’■ . 

, Enumeration of plant diseases and pests observed by the authors 
in the, Argentine Republic from 1918 to 1923., 

Seven, bacteria and sixty-seven fungi appear in the list as. agents 
of disease ; there are also included one parasitic Phanerogam and forty-one 
Nematodes, spiders, and especially insects.' 

The diagnostic characters'of the diseases caused by bacteria and fungi 
are summarised; the common local names, of' these and of the parasitic 
animals are mentioned together with indications of the respective means 
of control.' 

There follows an alphabetical list of the sixty-one plants' attacked, 
the scientific and common names of which are' given. G. T. 

* E« 5 »] 
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651. Phyllosticta PoIIaccii 11. sp., Deuteromycete parasitic on 
Baiieyaaa'^ in Italy™ 

AGOSTINI. Una nuova malattia delT Acacia Baileyana P. MneE* (Phylios- 
ticta Pollaedi n. sp.) Rivisia di Patologia vegetate , Year XV, No. 5-6, p. 113-122, 
4 fig. Pavia 1925. 

During May 1925, on some' specimens of Acacia Baileyana growing in 
the Botanical Garden of Siena, which had been grafted in 1923 on A . ffo- 
rihunda , it was noticed that the leaflets, specially those belonging to adult 
leaves, were spotted in a characteristic manner on both sides. The spots 
were formed of three successive differently coloured zones, from about the 
centre of the limb towards their apex : next to a first yellowish zone came 
a brown ■ zone succeeded by an ash-grey zone. On this last, occupying 
the apical portion'of the leaflet, there developed, like little black sparse 
points, the epiphyllous picnidia of a sphaeroidea regarded by the author 
as the cause of the injury and described as a species new to science under 
the name of Phyllosticta Pollaedi, 

The attacked leaflets finally fall to the ground, when it is desirable 
to remove and destroy them. Sprayings with Bordeaux mixture, before 
the flowering season will serve to prevent the attack of the Deute- 
romyeete. 

The description of the new Phyllosticta is preceded by some notes re¬ 
garding' the, importance of the growth of various .species of Acacia and 
by a list including one Myxomycete and eighty-two Fungi already observd 
on this same plant. G. T\ 

652. Cudoniopsis pusi 11 a a. gen. and sa. sp., Ascomycete parasitic on 
the Myrtacac&a Eugenia. proba, in Argentina.™ 

SpBGAZZINI, C. Un mievo genero de las Belvellaceas. Mycologia , vol. XVII 
.No. 5, pp. 210-212, 7 fig. Lancaster Pa., 1925. 

Description of a Discomycete of the fam. Helvellaceae which the writer 
considers as representing a genus (Cudoniopsis) and a species (Cad. pusilla) 
new to science. 

The fungus in question was observed behaving as a parasite on live 
branches* two or three years old, of the Myrtacacea Eugenia proha Berg, 

in Argentina, and, to be exact, in the neighbourhood of Puerto Blest 

(Neuquen), C T. 

Insect Pests , , , 

653. Binema-bxnema n. gen. et it. sp., and B. arnata n. sp., Nemato¬ 
des parasitic 011 the Arthopteron Qrillo-t&Ipa (Neoeurtilla) ' he** 
xad&ctyla in Brazil. 

; ' Tuavassos, L. Quelques Nematodes du Gryllotalpa, Comptes rendus ' de$ 

seances de la Societt de Biologic et de ses filiates, Vol. XCIII, No. 21, pp. 140- 
143;, 7 fig. Paris, 1925. 

In 1 the province of Angra dos Reis (State of Rio, de Janeiro), the author 
found three Nematodes parasitic on Gryllohlpa [Neocutiilla) hexaimtyla 

7 i ' 7 V, , . * ; ; 
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Pty. of winch lie describes the first two, observed in the posterior intestine 
of the Ortkopteron ; the author has instituted the new' genus Binema for 
them,, naming the type species B. binema and the other B. ornata. 

Both these species have the peculiarity of laying two eggs, rarely 
three, enclosed in capsules similar to those of some Cestodes. G. T. 

654. Hymenoptera Parasites of Coeiaenomeaodera elaeidis Co/eo/j- 

tera, injurious to the Oil Palm on the Gold Coast. 

WAXKR.STON J. On some Bulophid Parasites (Hym. Chcdcidoides) of the 
Oil Palm Hispid Beetle. Bulletin of Entomological Research , Vol XV, part 4 
385-395, figs. 6. London, 3925. 

The oil palm (Elaeis guineensis) is periodically subjected, in West 
Africa, to the attacks of Coelaenomenodera elaeidis Maul., a Coleopteron of 
the llispidae fain., which bores galleries in the leaves of its host. 

G. S. CotterE.il, Assistant Entomologist on the Gold Coast, has ob¬ 
tained by breeding, from the first stages of development of C. elaedis, 
collected 'at Aburi in 1923, some Hymenoptera (. Eulophidae fam.), parasites 
of such Coteoptera, new to science, of which the author now gives the 
detailed description : 

(1) Dimmockia aburiana n. sp. bred from C. elaeidis ; 

(2) Cotterellia podagrica n. gen. and n. sp. The females of C. poda- 
grica issued from the pupa of the Coleopteron and once from its larva, while 
the males were always obtained from C. elaeidis larvae ; 

(3) Clostcroeerus afrieanus n. sp., obtained by breeding from C. 
elaeidis eggs ; 

(4) Achrysocharis leptoerus n. sp., bred/like the preceding, from C. 

elaeidis eggs. G. T. 

655. Coleopterae predatory 011 P&rlaiorea. blanchardi* a Coecid In¬ 
jurious to the Bate Palin in Algeria* 

Bauachowsky, A. Note sur deux predateurs du Parlatorea blanchardi Targ. 
et stir lent utilisation en vue de la lutte centre ce Coccide. ■ Bulletin de la SociSti 
d’Histoire Naiurelle de VA fHque du Nord, Vol. XVI, No. 6, pp. 167-172, tab., 

1 map. Algiers, 1925. ' 1 

Parlatorea ’ blanchardi (Targ) Leon,, known for a long time in the 
South,of Algeria, appeared suddenly during 1920 in the Colomb-Bechat ' 
: pahn groves.'where it : multiplied so rapidly that shortly after hot only was 
the date crop much reduced, but the palms themselves were threatened'with 
' death. On the other hand in Oued Rlfir and Mzab, where probably the 
Coccid has always existed, its damage was insignificant, This has led to, the 
supposition that in these latter localities there existed natural enemies of 
the parasite. The author visited in March and May 1925, the district of 
Biskra-Touggourt, and discovered south of Constantine two Coleopterae, 
Cyhocephalus seminuUm Band! (fam. Nitidufidi) and Pharosey animus cm- 
■chorago Fairm (fam. Coccinellidae), active, predatory beetles the former 1 ; 
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in tiie adult and larval state, the latter only in the larval state — of 
pad. blanchardi. Together with the two Coleopterae mentioned lives also 
Cyb. flavipes Reitt. Pharosoyamus anchor ago has also been found in the 
south of Tunisia. 

Cyb. semimditm exists in Oued Rhir, Mzab, Ouargla and El Golea. 

The distribution of Pari, blanchardi in the south territory may be 
subdivided Into three zones : — 

(1) Zone of old invasion, where the coccid has always existed and 
where its damage is restrained by predator}’ agents : — district of Oued 
Rhir, Djerid, the oases of Mzab, Ouargla and El Golea. 

(2) Zone of recent invasion, where the Coccid has been introduced 
without its predatory agents and the damage which it causes there is con¬ 
siderable : — Colomb-Bechar, Touat-Inzegair, Gourara (Adjedir-Chergui 
and Pafcia). 

(3) Neutral zone, where the Coccid has not yet appeared, compris¬ 
ing principally the oases of Tidikelt (In Salah) and all the Moroccan palm 
groves. 

Individuals of the predatory beetles mentioned, despatched on the 
20th May by rail from El Arfiane to Colomb-Bechar, for acclimatisation, 
arrived dead after five days, since the predatory beetles themselves, even 
when provided with abundant food, do not survive more than two days 
of activity. 

The only way of getting over this obstacle would be to obtain the 
insects as near as possible to the place where they are to be disseminated 
and not to keep them captive for longer than twenty four hours as a 
maximum ; this might be done if the predatory insects were taken at El 
Golea and sent by aeroplane to Colomb-Bechar. G. T. 

656. Hymenopterae parasitic on the Grape Moth (Polychrosis 

hoir&na), in Algeria. 

Delassus. Contribution a l 5 etude de rBudetnis en Algerie. Bulletin de 
la Societe d'Histoire Nature lie de VAfriqm du Nord , VoL XVI, No. 6, p. 166. 
Algiers, 1925, 

For two or three years the damage caused by the “ grape moth 
(Polychrosis botrana) in Algeria has increased in intensity. Such damage 
was, considerable during 1924 in the Mitidja plain and in Algerian Sahel, 
more especially in the districts of Rouiba, Maison-Blanche, Maison-Carree, 
Boufarik, Bouera, Draria, etc. 

. Insecticide, sprays have not up to the present given decisive results. 

In March 1925, the author found in large numbers, especially at 
Maison-Carree and Mai so n-Blanche, three Hymenopterae which he con¬ 
siders may effectively help the vine .growers in controlling the Microle- 
pidoptera. These parasites of Pol. botrana are the Calcidids Dibrachya 
boucheanms Ratz, and D. afflnis Masi, and the Ichneumon Hemiteles arm - 
tor .Grav. 

, The first two appear to be much more common than the last. 

G. T. 
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657. Varieties of sweet potato resistant to root Nematodes (Hetero- 

do radicicola), in California* 

WeimKr, J. T. and Harter, T. T- Varietal Resistance of Sweet Potatoes to 
Nematodes, Heterodora mdiclcola (Greaf.) Mtlller, in California* Phytopathol¬ 
ogy, v. 13, No, 7, pp. 423-426, Lancaster, Pa., 1925. 

Observations made during the spring of 1923 show that Heterodora 
radicicola was fairly common in the district of Tos Angeles and other places 
in California where the Nematode — easily propagated by tubers of 
infected seed — had caused previously and still causes more or less serious 
damage to the sweet potato crop* 

The discovery made in one of the fields examined that H. radicicola 
attacked certain varieties of sweet potato much more seriously than" others, 
led to the consideration of the possibility of controlling the Nematode by 
means of the use of resistant varieties. 

Cultivation tests were therefore carried out, in 1924, at Garden Grove, 
Baldwin Park and Santa Ana making use of eight varieties (“ Red Bra¬ 
zil ”, “ Red Jersey ”, “ Southern Queen ”, “ Big stem Jersey ”, “ Yellow 
Belmont ”, “ Nancy Hall ”, “ Porto Rico ” and “Tittle stem Jersey ”) the 
tubers of which, previously disinfected with corrosive sublimate at a 
strength of 1 % for 10 minutes, were then planted in ground known to 
be strongly infected by H. radicicola * 

It was thus ascertained that the varieties “ Red Jersey ”, Tittle Stem 
Jersey ”, “ Big Stem Jersey ”, “ Porto Rico ”, “ Southern Queen ” and 
“ Yellow Belmont ”, if not entirely immune, are highly resistant and may 
take the place of more susceptible varieties on land infested by the ne¬ 
matode. The more resistant varieties of sweet potato can also be used 
instead of other more susceptible crops on sandy soil infested with H. 
radicicola ., G. T. 

638. Diptera belonging to the genus Atherigona injurious to various 

plants, in India. 

Maeeoch, J. R. Some Indian Species of the Dipterous Genus Atherigona 
Rondani, Memoirs of the Department of Agriculture in India, BntomologicalSe¬ 
ries, vol. VIII. No. 11, pp. m-125, 3 Tab. Calcutta, 1925. 

Until recent times' the species of the genus Atherigona Rondani were 
considered innocuous, since the. larvae of these Diptera, which were known, 
only fed on decomposing vegetable matter. 

Researches of entomologists of the Department of Agriculture at 
Coimbatore having, however, shown that many larvae of Atherigona, 
existing in India, are injurious to cereals and other plants, the writer with 
the object of facilitating inquiries regarding these insects undertook the 
identification of the, adults, which; are very similar to each other. Some 
of the descriptions in the present paper were previously published elsewhere: 
they, have been reproduced here for'the convenience of students. As an 
appendix is reproduced a short note by Y. Ramachandra Rao, who deals 
with the habits, the geographical distribution (In India) and the' plants 

V t , , [ 657 - 658 ] 
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on which the Indian species of Atherigom described by Max/coch feed. 

Among these species may specially be mentioned 

1) Ather . destructor reared from Panicum miliaceum , P. miliare, 
P, frumeniuceum and Setaria italica ; 

2) Ather. midis eta. reared from P. stagninum , P. frumentaceum and 

P. colonmn ; • . 

3) Ather, indica , reared from Andropogon Sorghum ; 

4) Ather . pallidipes, reared from a cocoon of Orydes ; 

5) /l ther.pallidipalpis, reared from seed potatoes. ; 

6) Ather. atripalpis n, sp. reared from Setaria italica var. “ Sadai- 
tenai " and from Panicum plicatum ; 

7) Ather. oryzae n. sp., reared from rice, from wheat and from 
Rottboellia compressa ; 

8) Ather. eriochloae n. sp., reared from Eriochloa polystachya ; 

9) Ather . miliaceae n. sp., reared from Panicum miliaceum ; 

10) Ather , approximata n, sp., reared from Pennisetum typhoideum ; 

ix) Ather. bituberculata n. sp., reared from Paspalum scrobiculatum. 

' G. T. 

659. ScjQ'fi^ere/Za imm&cul&ta , Myriapod injurious to Crops in France . 

FeyTAUX), J, Bur les ravages causes par un Symphyle (Scuiigerella im¬ 
maculate!, Newport), Compies rendus dcs seances de VAcademic d*Agriculture 
de France , Vol, XI, No, 26, pp. 725-726, Paris, 1925. 

The swarming and harmfulness of Scuiigerella immaculata Newp. in 
crops in France is mentioned, apparently for the first time. The au¬ 
thor noticed that in the southern portion of the Fandes, during 1925, this 
myriapod causes injury particularly to the root system of maize, the cul¬ 
tivation of which in certain places is made, impossible. Fanners of tills 
area for some years past attribute the damage noted in their crops of maize, 
beans, beet, etc. to the presence of some root-eating Aphids and Scut, im¬ 
maculata , previously ’ recognised as injurious in the island of Guernsey and 
in the United States of America. G. T. 

'660. Ortheziopa rey Hotel n. g. and n. sp. and Rhlzoecus coffeae , 

n. sp., a Coccid Injurious to Coffee, in Dutch Guiana. 

‘ . Faing F, Description of two species of Coccidae feeding on rootvS of Coffee 
Bulletin of Entomological Research, Vol. XV, part. 4, pp. 383-384, 2 figs. Don- 
don, 1925. ■ ■ 

In Dutch 'Guiana two coccidae which live oh coffee roots have been 
collected. 

The author has recognised the first; as being a representative of a 
genus and a species new to science, which he here describes respectively 
under the names of Ortheziopa and 0 . reynei. . 

, 1 , ;TKe second, coccid, found at Paramaribo, is styled by''the author Rhi- 
'zoecus>eofeae , n.; sp., ■' _ ■ , ,, G. T. ^ 
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nio Mase-Dari. * . a cura della Federazione italiana, sindacati agricol- 
tori. . . Bologna, Azzoguidi, 1924. 

1 ' lip., 25 cm, ( 

Moorhouse, Llewellyn Alexander. 

The management of the farm by Blewellyn A. Moorhouse. .. , New 
York, [etc.], D. .Appleton and C 0 ., 1925.. 

; XVII + 526 p., cartes, diagr., 19,5 cm. ■ 



— 4 


Rice, James Edward, 

Practical poultry management by James E. Rice ,. . and Harold 
E. Botsford . . . New York, John Wiley and Sons, Inc., [etc., etc.], 1925, 
XYII + 506 p,, ill., 1 pi. coul., cartes, plans, facsim,, diagr., 21cm. 
(The Wiley agricultural series). 

RtiSTON, Arthur G. 

Farm calculations and accounts including a thorough treatment of 
agricultural calculations and of the business transactions of the farm by 
Arthur G. Ruston . .. and C. Vivian Dawe . .. London, W. B. Clive, Uni¬ 
versity Tutorial Press, Ltd., 1926. 

X+ 222 p., diagr., 19 cm. (Text-books' on agriculture). 

Ruston, Arthur G 

Farm measurements: a practical treatment of problems in mensura¬ 
tion, by Arthur G. Ruston ... and C. Vivian Dawe . ., London W. B. 
Clive, University Tutorial Press, 1926. 

X + 163 p., ill., plans, 19 cm. (Text-books on agriculture), 

Stang, Valentin. 

Tierheilkunde und Tierzuchteine Enzyklopadie der praktischen 
Nutztierkunde. . . herausgegeben von Dr. Valentin Stang .. , und Dr.’ 
David Wirth . . Berlin, [etc.]. Urban and Schwarzenberg, 1926 — 
Titre de couverture, 1 v„ ill., pi. coul,, 26,5 cm. 

33 d. 1., Ideferung 1. 

Union centraee bes prodtjcteurs suisses be bait 

. . . Revue de Tindustrie laitiere suisse publiee a l’occasion de la 
Exposition suisse d ? agriculture, de sylviculture et d'horticulture a Berne 
1925, du 12 au 27 septembre. Beni, Verbandsdiuckerei A.-G., [1925], 

74 p., ill., port., 31cm. 

litre en allexnand et fran$ais. 

'' Ee texte contient des articles en allemaiKl, frangais et italiea. 




INTERNATIONA!, INSTITUTE OF AGRICULTURE 


Publications received in the Library. 

(Prepared by the Staff of the Library.) 


Aiticen, H. H. 

Plant pests and diseases ; how to identify and how to destroy them 
by H. li. Aitken... and H. H. Thomas... London, [etc.], Cassel and 
Co., Ltd., [1926]. 

1 f. p. -+* [4] + 120 p«, front., ill, 18 cm. 

Anderson, James R. 

Trees and shrubs: food, medicinal, and poisonous plants of British 
Columbia by James R. Anderson... Published by the department of edu¬ 
cation. Victoria, Charles F. Banfield, 1925. 

165 p., ill., 1 ph, carte hors texte, 25 cm. 

B^eime, E. 

...La productionjdu coton en [Afrique ' Occidentals Frangaise: te 
programme Carde. Paris, Comite du Niger, 1925, 

2 f. p. + [7] - 263 p. + 1 f., cartes (2 encre et couL, hors texte), 
diagr., 24,5 cm.' 

Bennete, F. T. 

Outlines of fungi and plant diseases for students and practitioners, 
of agriculture and horticulture by F. T. Bennett..., London, Macmillan 
and Co., Ltd., 1924. 

XI + 254 p,, front., ill., 18,5 cm. . , ' 

Bjanes, O. T. " , v'. , y 

Norwegian agriculture by O. T. Bjanes... Oslo, J. W. Oappelen, 

[19263. _ , u; 

122 + M p.. carte coul., 24 cm. (Norvege. Pandbruksdeparte- 
mentet. Smaskrift, Nr. 29). 

Beoud, Henry. 

... Le problems cotonnier et PAfriqne Occidentale Prangaise: une 
solution nationals. Paris, Emile Larose, 1925. 

[393] P** carte hors texte, 25,5 cm, 
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British Kerry Cattle Society. 

,, The Kerry cow : a work of reference officially compiled by the British 
Kerry Cattle society... [Reading, Philip Palmer Press, Ltd., 192-]. 

31 p., ill, 13,5 X 21,5cm. 

Bureau d'Atudes et be renseignements agrxcqlEs, Alger. 

Guide pratique concernant Temploi des engrais chimiqties en Afrique 
du Nord. Alger, Bureau d’Etudes et de Renseignenients Agricoles, 1926. 

, 1 32 p., diagr., 21,5 cm. 

Cajanuer, A. ; K. 

The theory of forest types by A. K, Cajander. Helsinki, Printing 
Office of Society for the Finnish Literary, 1926. 

2 £ p. + xo8 p., 1 form, hors texte, 25 cm. 

Carpentxeri, Francesco. ’ 

...HI vino : composizione, correzioni, adulterazioni. Casale Mon- 
ferrate, F.lli Ottavi, 1926. 

' 1 L p. + [VII] - XVI 4- 500 p., 18,5 cm., (Biblioteca agraria Ottavi, 
V. 133 )- ■ ■ 

Castle, William Ernest. 

1 Genetics and eugenics: a text-book for students of biology and a 
reference book for animal and plant breeders by W. E. Castle... 3rd. 
ed. , Cambridge [etc. etc.]. Harvard University Press, 1925. 
viii + 434 p., ill., pi. encre et coul., diagr., 23,5 cm. 

Bibliographic, p. 377-427* 

Cettoeini, Sante. 

... Scritti vari di enologia. Catania, Francesco Battiato, 1925. 
VIII + 182 p. + 1 i, 19 cm. (Biblioteca d'agricoltura e Industrie 
affini, v. 93). 

Chamberlain, Joseph S., red. 

, Chemistry in agriculture : a co-operative work intended to give exam¬ 
ples of the contributions made to agriculture by chemistry, edited by Jo¬ 
seph S. Chamberlain,. U advisory editor C. A. Browne... New York, 
Hie Chemical Foundation/Inc. [1926]. ■ ■■ ' 

IXp.;+ i' £ + 384^, front, pi, port, facsim., 21 cm. ' 

Chupp, Charles. . ' 1 

Manual of vegetable-garden diseases by Charles Chupp... New York, 
Macmillan Co., 1925, 

. XXIV p. + if. + 647p., ill., 22 cm. (The rural manuals, edited by 
L, H. Bailey). 

R&Srences en fin de ch&pitres. 
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Claremont, C. Leopold. 

A practical handbook mx rat destruction by C. Leopold Claremont. » 
London, John Hart, [piel 1926]. 

3 f. |>. -)• [ 4 ] + 180 p., 5 pi (front, cotnpris), plans, 18,5 cm. 

Golptn, Maurice. 

... Petit guide du planteui : pieceptes et conseils sur la plantation 
et choix des tneilleures varietes cle toutes les especes fruiti^res, suivi d'un 
extrait du Code rural et du Reglement xelatif a l’echenillage, par Maurice 
Colpin... Mens, Librairie Leich, [1925 ?J. 

108 p., ill, 21 cm. 

Dkspi^issxs, A. 

... The handbook of horticulture and viticulture of Western Australia, 
by A. Despeissis... 3rd. ed. Perth, Fred. Wm, Simpson, Govt. Printer, 
1923. 

1 L p. + [4] + 647 p., 21 cm. 

Dyke, W. 

The science and practice of manuring for the use of amateur, inaiket 
and professional growers, orchardists, etc. by W. Dyke,.. • with introduc¬ 
tion by J. Wright... Revised and enlarged ed. London, The Lockwood 
Press [1925 ?]. 

XVIII + 157 + XX-XXXVX p., 18 cm. 

Enriques, Paolo. 

... Zoologia e anatomia comparata; corso di lezioni tehute nella 
R. University, Padova, A. Milam, 1926. 

1 f. p. + [VJ-VIII +355 p., 67 pi, 25,5 cm. 

Fawcett, Howard S. 

Citrus diseases and their control by Howard S. Fawcett... with sec¬ 
tions on oriental citrus diseases by H. Atherton Lee... 1st ed ; New 
York [tic,]* McGraw-Hill Book Company, 1926. 

XII + 582 p., ill, 15 pi cottl, 23 cm. 

Bibliographic, p. 545-560* 

Galt, a. S. 

The principles and practice of horticulture by A. S. Galt*.. London, 
W. B. Give, University Tutorial Press, Ltd, 1926. 

VIII + 240 p., ill., diagr. (1 hors texte), 19 cm. 

Gentile, Angelo. 

,,. Attivita della stazione agraria di Bari nel campo delTarboricol- 
tura... Bari, Stab, Tip. Ditta Ved. Trizio, 1924. 

48 p., 4 pi, 24,5 cm. 

Btttratto dalla Relazioae sttH*attndt& della Stazione agraria spenmentalcdi Bari »el bieimio 3922-1923. 



Giuliani, Renzo. 

. „. Mangimi concentrati e prodotti complementari dei foraggi nel- 
l’alimentazione del bestiame. Firenze, « Rivista di Zootecnia», 1926, 

2 f. p. + 406 p., ill., 6 tab. tors texte, 25 cm. 

Ggossens, V. 

. .. Catalogue. des plantes dti jardin botanique d’Eala (Congo Beige), 
par V. Goossens... Bruxelles, Imprimerie IndustrielleetFinanciere (S. A.), 
1924. 

179 + [1] p., ill., 2 pi. coul., cartes (1 hors texte), diagrs., 24 cm. 

Bn tete: Royauxae dc Belgique. Minist&re des Colonies. Direction de 1 ’agrietilture. 


Hansen, Knut. 

Det danske landbrugs historic: udgivet paa foranledning af det kgl. 
danske landhusholdningsselskab med bistand at faghyndige medarbej- 
dere ved K. Hansen... Ebbenhavn, G. E. C. Gads Forlag, 1925. 

1 v., ill,, port., cartes,, diagr., 24,5 cm. 

Belt. 8.. 

Historic de f agriculture danoise. 

Hawaiian sugar planter’s association. Experiment station. 

t.. Red-stripe disease studies by the staff of the Department of pa¬ 
thology. Honolulu, Hawaiian Sugar Planter’s Association, 1925. 

1 f* P* + [3] - 99 P*> ill-, diagr., 26 cm. 

Hedrick, Ulysses Prentiss. 

... The small fruits of New York by U. P. Hedrick assisted by G. H. 
Howe, O. M. Taylor, [etc. etc.]... Albany, J. B. I y yon Company, ,1925. 

XI + 614 p., front, (port.), pi. couL, 30,5 cm. (New York, (Ktat). 
Agricultural Experiment Station, Geneva. Annual report... 1925, Part II). 

Bibliografie, p. 5,60-568. 


Herrick, Glenn Washington, 

Insects injurious to the household and annoying to man by Glenn 
W. Herrick.., Revised ed. New York, The Macmillan Company, 1:926. 
xii + 478 p., ill., 19,5cm. 


References en dc cbaque cliapitre. 

Herrick, Glenn' Washington, 

; Manual of injurious insects by Glenn W, Herrick,,. New York 
Henry , Holt and Company, [01925]. 

R6f<§rences en fin de quelques chapitres. 


HBSSBlrMAN, Henrik. 

... Stndier over sklpeterbildningen i naturliga jordmaner och dess 
betydelse i vaxtekologiskt avseende av Henrik Hesselman.J [Stockholm. 
Centraltryckeriet, 1917]. 


Htasicht. 


Titre de depart., p. [297] - 528 + [XXXIII] - bVIII p. f ill., 25 cm. 

litre ea suAlois ei esi allemand. 

Extrait de « Meddelanden. frAn. Statens skogsfdrsoksanstalt». Halt 13-14. 

Stadfca fiber, die Nitraibildung in natfolidrea Bodea mxd fore Bedeutung hi pfiaozenifoologiacher 
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Hutchinson, J. 

The families of flowering plants... arranged according to a new sys- . 
tern based on their probable phylogeny by J. Hutchinson... London, 
Macmillan and Co., Ltd., 1926. 

1 v., ill., diagr., 22,5 cm. 

v, i. Dicotyledons. 

Index: Kewensis, plantarum phanerogamarum nomina et synonima 
omnium generum et specierum. A Linnaeo usque ad annum 
MI) CCCI/XXXV complectens nomine recepto auctore patria uni- 
cuique plantae subjectis... Ductu et consilio Joseph! D. Hooker 
confecit B. Daydon Jackson... Oxonii, e Prelo Clarendoniano, 1926. ■ 
1 v., 32,5 cm. 

Suppl. VI. 1916-1920. Ductu et consilio A. A. Hill Confecerunt iierbarii horti regii botanic! 
Kewensis cur a tores. 

IvOCHHKAD, William. 

Class book of economic entomology with special reference to the eco¬ 
nomic insects of the Northern United States and Canada by William 
lyochhead... Philadelphia, P. Blakiston’s Son Sc Co. [01919]. 

xiv + 436 p., (compr. front, [port.]), ill., 1 pi. coul, carte, 20 cm. 

Uundugak'DH, Henrik, 

Klima und Boden in ihrer Wirkung auf das Pflanzeleben von Henrik 
Lundegardh... Jena, Gustav Fischer, 1925. 

VIII + 419 p., ill., 2 cartes coul, hors texte, diagr., 23,5 cm. 

Maiwai/d, K. 

Agrikulturchemische Ubungen... von Dr. K. Maiwald und... Dr. E. 
Ungerer... mit einem Vorwort von Prof. Dr, Paul Ehrenberg... Dies 
den, [etc.], Theodor Steinkopil, 1926. 

1 v., 22 cm. 

V. %. Methodik der Analyse. 

Maksimov N. A. 

.,. d?HaHOJrorOTecKHG ochobh aacyxoycToM’iHBoe-Tn pacTCHini., JleHHH- 
■rpa#,' JleHHHPpaACBjrft Vyftmvr , 1926 . ' 

436 p., ill., diagr,, 26,5cm. 

Xitre en ruasye et en anglais. 

Supplement'26 em « de: Tpy^H no npHKJiaAHofi CjoTai-imce n eejieitmm 
The physiological basis of drought-resistance of plants. . , 

Maicoim, John. 

Agricultural surveying including mensuration, road construction and 
drainage by John Malcolm... London, W. B. Clive, University Tuto¬ 
rial Press, 1926. 

VI p., + 1 f. -f- 312 p., ill., 19 cm. 



MaeEnooti, Ettore. 

Gli insetti txtlli alle piante coltivate. x% ed„ Casale Monferrato, EJ.Ii 
Ottavi, 1926. 

1 f. p. + [V] - VIII + 143 p., ill., 18,5 cm. (Biblioteca agraria Ot¬ 
tavi, v. 135). 

MArtinqi,!, Cayetano. 

Tratado de zootecnia general y nociones de alimentacion de los ani¬ 
mates doxnesticos por el Dr. Cayetano Martinoli... Buenos Aires, Pala- 
cio del Dibro, [1925]. 

2 i p. + [3]-387 + [7] P* + 2 f., 74 pL, 26,5 cm. 

Masoni, Alfredo. 

... Be frutta nella atimentazione e nella terapia. Belle cure associate 
climatiche-termali-idropiniche e cura d’uva, di limoni e d'altre frutta. . . 
Milano, TJlrico Hoepli, 1925. 

XV 4- 207 p., 19 cm. 

Morton, J. W. 

Practical fruit-growing by J. W. Morton... Bondon, Ernest Betrn, 
Ltd., 1925. 

192' p., front., ill.,. pL, 23cm. 

MunEratx, Ottavio. 

.., I problem! dalla produzioue e la sperimentazione agraria in Ita¬ 
lia... Relazioni del professor! Ottavio Munerati.., Angelo Menozzi.. * 
Roma, Tip. del Senate, 1925. 

24 p., 24,5 cm. 

■ Bn tefce: Unlone delle cattedre ambulant! di agrlcoitura italiane. 

Murray, J. Alan, 

The "science of soils and manures by J. Alan Murray... 3rd ed. re¬ 
vised and enlarged... Bond on, Constable & Co., Btd., 1925. 

. XIV + 298 p., ill., cartes, diagr., 22,5 cm. 

. . “This book was previously published m Constable’s Westminster Series under the title of ‘Soils 
and manures’”, pr£f. ■ 

FANTAJsneum, E« 

... Osservazioni su la recettivita per la mosca delle olive barest: 
comunicazione a! Congresso nazionale degli olivicoltori in Bari. ' Bari, 
Stab. Tip, «Stenc» [1925]. 

15 P*, SDS^m. 

Bn tfcte: Stazione agraria sperimentale, Bari. 

Pearse, Arthur Sperry.' 

J : Animal ecology by A. S. Pearse,.. First ed. New York, McGraw-Hill 
J Book; Company, [etc.vetc.], ,1926. 

y ix + 417 p., 23,5 cm. (McGraw-Hill publications in the: zoological' 
/sciences), 1 „ ', 'i ' b 

■ .V-'--. f, ' ;, , v"\ ' ":;■. ; A,A 0 ;, v';. 
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*PoGGI, Tito. 

te principal! erbe dannose alTagricoltura. 2„ a ed. riveduta e am- 
pliata... Casale Monferrato, F.lli Ottavi, 1926. 

2 f. p. + [VII] — XVI -f 287 p. + 1 i, ill., 35 pi. coul., 24,5 cm. (Bi~ 
blioteca agraria Ottavi, sene Poggi, v. 4). 

Poponqe, Wilson. 

“El aguacate J * y “el mangoTornado del “Manual of tropical and 
subtropical fruit'* del Dr. Wilson Popenoe, traducido por Federico G. Mo¬ 
rales y Valcarcel, precedido de unas notas geograficas, geologicas y climate- 
logicas del R. P, Mariano ^Gutierrez Lanza S. J. Habana, Montalvo, 
Cardenas y Ca., 1926. 

165 + [4] P- + 1 f., ill., pi, 3 facsim., 23,5 cm. 

Rothamsted EXPERIMENTAL station, Harpenden. Library. 

... Catalogue of the printed books on agriculture, published be¬ 
tween 1471 and’ 1840 with notes on the authors by Mary S. Aslin. [Aber- 
. deen, The University Press 192-]. 

331 p., facsim. 24,5 cm. 

Scassellati Seorzoeini, Giuseppe. 

... La societa agricola Italo-somala in Somalia. Firenze, Istituto 
Agricolo Coloniale Italiano, 1926. 

75 p. + 2 f., front, (port)., 8 pL, carte coul. hors texte, 24cm. 
(Istituto agricolo coloniale italiano, Florence. Relazioni e monografie 

agrario-coloniali, n. 12). 

Estratto da I/Agricoltura coloniale, anno XX, 1926, n. 4-5. 

Stevens, Frank Dincoln. 

Plant disease fungi by F. h. Stevens.,. New York, Macmillan Co., 

*925- 

V p. 4- 2 f. + 469 p., ill., 22 cm. 

Tocher, J. F. 

Variations in the composition of milk by J. F. Tocher... Edin¬ 
burgh, His Majesty's Stationery Office, 1925. 
x f. p. + 195 P-, 3 cartes, diagr,, 27,5 cm. 

Vincent, V. 

Fes algues marines et leurs emplois agricoles, alimentaires, indus- 
triels, par V. Vincent... Quimper, Imp. Edouard Menez, 19124. 

XII p. -f 2 f. -j- 206 p., ill., pi. coul., 24cm. 

Wagner, Wilhelm. 

Die chinesische Eandwirtschaft vou Dr. Wilhelm Wagner... Ber¬ 
lin, Paul Parey, 1926. 

XV + 668 p., ill., cartes (1 coul. hors teste), 24,5 cm. :: -i 

BflaUographie, p. [66x]«668. 
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Weaver, John Ernest. 

Development and activities of roots of ciop plants a study in crop 
ecology by John E. Weaver, Frank C. Jean, and John W Cast Wash¬ 
ington, Carnegie Institution, 1922. 

VI + 117 p., ill, 16 pi (2 hors teste), diagr., 25 cm. (Carnegie Ins¬ 
titution. Publication n°. 316b 

Weaver, John Ernest 

Root development in the grassland formation A correlation of the 
root systems of native vegetation and ciop plants by John E Weavei... 
Washington, Carnegie Institution, 1920. 

151 p., ill., 26 pi. (3 hors teste), diagr., 25 cm. (Carnegie Institution. 
Publication No. 292). 

Wexcocks, F. C. 

... The insect and related pests of Egypt .. by F. C Willcocks... 
Cairo, Procaccia, Eencioni & Co., 1925. 

1 v., ill., pi. encre et coul., cartes (en partie hors teste), diagr. 
(en partie hors teste), 29,5 cm. 

tete Suitable agricultural society, 

% 2 Insects and mites leeckag on gramineous crops and products in tlie field, granaiy, anti mill 
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